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(54) SEMICONDUCTOR LIGHT EMITTING DEVICE AND LIGHT EMITTING DISPLAY 
COMPRISING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
monochromatic semiconductor light emitting device 
having a good color tone and insusceptible to light 
emitted from a semiconductor light emitting element. 
SOLUTION: The semiconductor light emitting device 
comprises a semiconductor light emitting element having 
an emission wavelength of 390-420 nm and emission 
color from near ultraviolet to violet blue where the visual 
sensitivity of human being is low, and the wavelength of 
light from the semiconductor light emitting element is 
converted by a fluorescent material having a 
monochromatic emission peak. When the visual 
sensitivity of human being is taken into account, the light 
subjected to wavelength conversion by the fluorescent 
material is apparently insusceptible to direct light from 
the semiconductor light emitting element, and thereby 
the light from the fluorescent material has a good color 
tone. Since a semiconductor light emitting device having 
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a desired emission color can be obtained by simply varying the fluorescent material without 
varying the structure of the semiconductor light emitting device or the semiconductor light 
emitting element fabrication cost of the semiconductor light emitting device can be reduced. 
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JbE^WSMSfc^ii, M^3 9 0 nmJ!il4 2 
6 0 0 n m/!?I 6 7 0 n m<73s£*i5Si£{;:5fe3§3te 

M2O2S : Eu (IL, MttLa, Gd. Y^*b««fix 

0. 5 M g F 2 • 3. 5 M g O ■ G e O2 : M n , 

Y2O3 : E u . 

Y (P, V) 04 : E u, 

YV04 : Eu, -C*StLS»*flc^W<7>5*,, ^-fix 
fwEfto^tWSjtJSB. 

-hE4*«*W55te**-tf:, «*Jge*a«3 9 0 nm^4 2 
5 0 0 n mTbm. 5 4 0 n m0>tt*«*«C£*# 

[»3ftxS4] ±E#3t^fi. 
RMg2A 1 16O27 : E u, Mn (flU, RfiSr, B 
a 75 >6 ig ttti 5 u *i"iX3ft*— o * Ac tt ffi Jj<n jc 
RMg A 1 10 Of 7 : E u, Mn (fil L % RfiS r , Ba 

Z n S : C u , 
i.y} : ) S r A l 2O4 : E u , 

SrAh04:Eu, Dy, 
Z n O : Z n , 
Zn2Ge2 04 : Mn , 
ZnzS i04 :Mn, 

QsMgS i2 Ob : Eu, Mn (fi U QliSr, B 
a. C a tf*<big(*ixo^-rixri> — isitzt* 2 yL±<Dyz 

±E*W**3t*^fi % **8tftdS3 9 0 nm^4 2 
0 n m^itittTt^^rL. 

±:E*W«:***^»6WttS»*{c: € t9fte4ixT, ^ 
TtiS^^ 4 L 0 n mJbM 4 8 0 n mGQz£^fEi£{C£S§#; 



(2) ^153 2 002-171000 

(H*33!6 ] JbE**»*£, 

A10 ( P 0-» ) 5 C I 2 : Eu UK U AJtS r . C a, 
B a . lV! g , C e ?>2!tf jXo «/ ^Ttl,^— O = f£ 2 

XMg2 A I 1SO27 : E u ((I.U XfiS r, 8a,> r o 

XMg A 1 10O17 : Eu (fBL, XJ+Sr. B a ^«big 

Z n S : Ag, 
/0 S r 10 (PO4) 5 C I 2 : £ u , 
C a 10 (P O4) 5F2 : Sb, 

Z3MgS izOs : Eu ({§.U ZltS c , Ba, Ca 
/^iM^mo^-m^ — 3^fcJi2J£iJbOTC^) , 
SrMgS i 2 Oa : Eu, 
S r2 P207 : E u. 

C a A I 2O4 : E u, Nd, T'SSnSf**^^ 
5»*«5 tcE«O^W*«*:3S« Q 

±E*««s:*3t*-T-tt, «*i6ft^3 9 0 nmM4 2 
0 nmO^^rtU 

5tf6S*5 4 8 0 n m7!;I 5 0 0 n mOft*fiWc{c£$53te 

[»3ft3a8] ±E*5t*tt. 
S r 4 A I 1 4 O25 : E u , 
S r4A I UO25 : Eu, Dy > 
30 Lio (PO4) sC I 2 : E u ({ILL, LliBa, C a, 
Mg^^ilf^ix-5'/^-f iXTi— o^7 v c^2JL^Ji^7c^) , 
Sr2Si 308-2 SrClz:Eu, r*^$ft6^^^ 

-T 5 7 CCCtt^^ffttSXXIK. 

.-±E^9K*«3t^^tt, *gfti£S#3 9 0 nmJ!il4 2 
0 nmOffi&bfcSr^TU 

40 3tK*ri* 5 7 0 n m7!rS 6 0 0 n m<Oi£gfJSi£[C£$gft 

[IH** 1 0 ] ±E*«»:f4, 
Z n S : Mn , 

ZnS:Cu, Mn, Co. r-fe$jX<5***(7)»<75 5 
9 «dE*o4£*»IS*3SiB. 

50 JbE»ih»ffid5iE*****A/r^6r t 



-2- 



3 

-513**1 T]^_ i Ocr>*^-ftifr — ^fS&co-^^ffc^jt 
[19** i 2] JbE**;*;* -y rs^co-^*^ hgn*- 

i:E4M»*i£3fe*-Ffi. ±E!/-K7i/-^w*y7 , « 

co y — K7 u-A{:7^r-#Vf^ >^iw£oT«3c[ 

-tE 2 oco y - K7 AfiO'><c< ± fc — SBi: JbE*£« 
*-55**-=Fi:^±E^rjfc»jllT?*fJh§ixrv^o - £ /o 
(S>t5l^^l L icE*0^**«*IS«. 

[is * is i 3 ] ±Eas*rt\ — *fco y - K7 i*<d 

±E*W*«**^fiJiEI^*Sc^*4ix^&jRE» 

±e-»o y - K7 i/-ao/>4 < 1 1-« t , ±E*e 

[19**14] ±fc£mt* -y77&ft(D-T<?^.b& 20 
zr^-tZ y — K7 u-Af^b 9 , 
JbE^at*«J6*-T-tt, ±Cy-K7i/-^77^ 

co y — K7 A(cc7>rir— tf^-r y^ciotll 

iiE^7 s/TTfiMfco-^^ K«(cJiE**»:^«*Sixr • 

±35 2 0(7) y - K7 < i fc-SBi , ±ffi^ 

iESjtfri^WJhWJIB'CWitSnr 

1 1 sr^at i i oo^rn^ — 3 jo 

{CES£0^3teS&*£gg a 

^r^i'o y — K7 — At*^ 9 „ 
JbE*»***»m*, JbEy-K7i/-^ y yn5 

co y — K7 l — -mcfw -ir— y^aoti:^ 

-±E# y y?B^co-^^> ^i:^-r>f >^«B*T*3c« 
LT, ±E =— f^w >^«W^>±JC±E«*»:3ftSE«a 
txTv>5£:£={C. ^ 
JbE2ocoy — K7i^- J*<D'pt£< 1 1>— JtE^ 
±E =— -r-f >^«*Tt, ±E1£*:ft: 
£ a*»jfc tttffi r-ttih $ ht i> 5 • ± £ #j» t i"5 II** 
1 7!?M 1 Oco^-Tix^--o(cl5^co^i$:^7 , if:^© 0 
[19** 1 6 ] JbESfftt, *«Ej»^lk$ix^XC 

JtE^W****^«:itih-*'S#il:W«fe<>rx. 1 



2 0 0 2 -17 1000 
519**175^1 ocoi>-r.ri/l- — )t:E«w^*8ft 
[19**17] .hESifciz, &JBE3*d<tt£nit£« 
±E*W**#*-i=-«:. JbE*K^*jBEaR{c«KW«c 

1-519** l TbM i ocd^-*Vlj&* — sfcfijKo^Vftcjg 
[19**18] ±IEIQ£l^ii. -fcEXKlcEliSixfcf* 

Ett<a4M*ft%%ffiflL 
[19**1 9] ±l£Sfl:it &JRE«WSS£SixfcS« 

±E*fM»*W«fc*^tt:, ±E»*<75AJREi»fc**WJc 

±E»Jh»W«>Jilc±E*Jtfl:^BEllSix-Cv^ d ± £ 
Wft<!:i"539** 1 1 OflH^fta*— -oicttw* 

[19**2 0] ±E£toi, &Mi£i»d5iS$^ts« 
±E^WiWe**^ «r»Jhi-S ± #K.hER***a» 6 co 

JtE**i*3a«jbE»jh»rjiijc**ixr^s r. t &&mt 

-T5i9** l 7bm 1 0 cov^^t^— oicE«w^»W5l 
[19**2 i] ±E«#tt. AJREfcaqfcSixfcfflE 
±E*W*J8**^«:, JtEX«<DJLE&JREI*i«* 
±E*«*«**^^(boffljftft<0'>fe< t ^-^{5$:^ 

±E^»*«3t*^^^^Wi*«*»llO^«JciH[*£ia 
±E*Wff*3fc*^«r#jh+3 t*«w±ERJIt»:36»?>^ 

±E«*fl:<73ig^ % ±EK#tfl:|c*8V>r)fe**K*t-rSB 
ICJStit feix-Ci^ ^ fc Sr#«t 1-519** 1 7!r£ i 0 co 
t^-Ttt^ — ^CwEff^^VttXjCttflL 
[19**2 2] ±E*«W. &JBE«^ttS^^*|R 

±E*»****^tt, ±E**(0±E&«E«i:«^ 

'>*< fc b±E*«d;«xxroffX«^±EIjf[«) 



0 • •• •) 



R»*^i3iato »jfc mfS * SB £ . 
T jo 0 , 

ixrt* — 3(cEtt<^#ff*«%ttlL 
[»*3J2 4 J «#±K*W*J8ft*^fc»*L-C/j: 

±E4^fW§3tl^i2, «%ft*ri*3 9 0 nmJ5l4 2 
0 n mOfcfcj*t5te*r*rL, 

li<Ol£ft#<b, I2^f^^ *30>tt*fl:£fcfli 
-LEI 1 n&fctiz^ *5#8cfta* 6 0 0 n 6 7 0 

*L. 

JbEIS 2 0*3t»fi, 5 0 0 n mlSM 5 4 0 

*U 

-hEl 3 coi£#;ffcte % 4 1 0 n mTSW 4 8 0 

tit, 

JtEli, 12, *3^»#*j^e>^ffl«jfcoft0>fc 

[I»*J1 2 5 ] _hiSl 1 <?>1£3fc&fi, 
MaOzS : Eu ({BU MliLa, G d , Y^iSim 

0. 5MgF2-3. 5MgO-Ge02:Mn, 

Y2O3 : Eu, 

Y (P. V) 04 : E u , 

YV04 : Eu, T-*£ix5S3fc#tf>#<73 3 t^-fix 

rt* 3*fctt2«.fcj&»fe/j:9 , 

±El2^H£tf;<fcte, 

R M g 2 A I 1 s O2 7 : E u , Mn ({§_ L, RliSr, B 

a ^^«b5Stt'ix5v^Tn^ 5^7t{i(Si^<7?^^) . 

RMgAhoOi?: Eu, Mn ({§_ L, RfiSr. Ba 

ZnS :Cu, 

S r A [ 2 O4 : E u , 



W) ftpgfl 2 0 0 2 -L7 1000 

S r A 1 2 Oi : E u . D y , 
Z n O : Z n , 
Z nzGezO* :Mti, 
Z nz 5 i O ■* : Mn , 

Q3 tVI g S i 2 Oa : E u . M n (@.L, QiiS r , B 
a . C a '/ Nr f ri/i^— 7t;i 2 i^±C07c 

fS2 WJb^&ifcO . 
±EJH3<75**i*J4, 
/0 A10 (POO sC 12 : Eu ({H L, AiiS r . C a, 
Ba, Mg. C efr<bm^zn ; 5i<^-f?lfr O^fztt 2 

X M g 2 A I 16O27 : E u ({B L. XteS r , B a ti><b 

XMg A I 10O1 7 : E u (1L, XteSr, BaTi^il 

ZnS : Ag, 

S no (PO4) sC 12 : Eu, 
C a 10 (P O4) 5 F2 : S b , 
20 Z3MgSi20a:Eu ({EL, ZliS r, Ba, Ca 

7)^iiimo^-rn75^ — :>*7ttt:2£i±:<&?cw , 

SrMgSi2 0a:Eu, 
S r 2 P2 O7 : E u , 

CaAl204 : Eu, Nd, -?« ZtlZ'£yt#<n&<D 

90, i^-rixa*— ostfi2tiji75 i ib^5 c<t &wmt 

-TSHMWI 2 4 icEttoHMVfH&ftttfl. 

_LEll, 12, JgST)***^ 
firi* 1 0 0lt%t'fc5i LX\ 
iiEl 1 O^ftflM* 5 0 fiS%J^± 7 0 fifi%#T\ 
50 JzEl 2 ^*3t»:^ 7 If%J^ Jb 2 0 SS%^T\ 

-hEl 3 <r>^tHtm^ 2 0 tf%^± 3 0 U%HTt?fc 
5 w £ Sr1*m £ t5»*« 2 4 $ fell 2 5 fcEttO^i* 

[»*JJ2 7] ±IB»JhJ»M«t, ±1511, 12, 1 
3O*Jfc0M:*A,-W3 9, 

±E»Jt»J«om*«c#i-S±E«i, 12, S3 0* 

flF?»<!:1-5»:**2 6 (cEtt<7>^«#«%3SB. 
[If #31 2 8 ] ft sftJl 2 4 7!7£ 2 7 <m>TiX7^ — D(C 

40 &m<v*mfr&it : £m:*m\<^tzitffi.t. 

JLEft«fl*fc<Z>ft:Sr3»< aS^t«<t, 
±E*3t«^<b<Ojt$r3ia$-ltr^3t-r^#, ^, 

±E^W***36KO£tSW«:tt, ±ie^7 7-7 4 ^?<r> 

iiE^7 7-7 4 <DWtftt±'*zmttZ> X 9 SC, 
±E*3«*:«*^^.<75« jtfSft i: , 
50 ±E1 1 co-^^i^co^TtK^ <t . 
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i:E3B 2 (DIM: 3t»<n«*K* i: . 
jLIc^ 3 *>***<7>«*S4 > . 

fzzt zftmt-tzmjtm 2 s sce«o«56»fkb. 

[W3RIR3 0] ±EJS#*^!K«tt, fS a 9 B^g|t 

[0001] 

*\ OA h^-s/sv) «BAXK«lc 

[0 0 0 2] 

[0003] :n p>^^ ^^^8*^11^^ 

^T, #Jx.tfR (#) , G (») , B (W) 
[0 0 0 4] £ibic, #^&*feOffl«ft^«*«:«# 

1*^2 9 2 7 2 7 9^i:te^T^5 0 
[0 0 0 5] »gB3pi 0- 1 6 3 5 3 5 

******** *>*>jfe£«iR it ^ra**OJfe«rJ6* 

to 1 «Kfctt2«a^±^*** < fc*ia^*^feij* 

*tt**K»a*HW3*i-Cir*S. -LE**#*#3i*<7} 



( - o) 2 0 0 2 - 1 7 1 0 0 0 

(If 

[0 0 0 5] =fl. 0 - 1 2 9 2 5^-{c;~, £r 

M^i0^^^r(iiftto^f*iiIr > , zoo 

ii*ttWfeO*£*i-o*******-e 

^ecO^Ciot, *-*S^**ff**3R*£rffl^T 
[0 0 0 7] #P^^9 - 1 5 3 6 4 3 

LX\ *, »*>3«£*#**#-r3 

[0 0 0 8] 

20 [ 0 0 0 9 ] fti£ft^a**»»:**36»cffl^P,ixr 

[0 0 10] $£>{C, ±B**ft3ft*SV^»ttS*»«) 
5#Siasfc 3 <^****#»«dqM*lcfc 5 t v * 5 n 

o THiiX»a«flttt«c* 5 £ v * 5 RUB 

[0 0 1 1 ] JbE»fM*2 9 2 7 2 7 9 *^»M 

.^ 10-163535 f-C^T^Tit^S^i^ 

— 7 ^ /u^ ^rigig-T o 5t<^*^/>^^^ fe , JiEffiTfi^ 
[0 0 12] #BfV2Pl 0- 1 2 9 2 
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^ (3 9 o nm) WiE^e> SKftflaftftMJ&coKft?) 

[0013] ^¥9-1 5 3 6 4 4 ^{Zm^ £rifz¥ 

[0 0 14] ±ieoaw«r»«:i-*fcft«cft 
[0015] 

■^«r««L-C*5*aH***«Jit*CA5V^r, ±E*W* 

nm7^a£4 2 0 n m(DHj 

&£fLX. ^MI^' 6 0 0 n m J5I 6 7 0 n mO^I 
[0 0 16] ifcRWCfcixtf, ±E¥W(iMe*«K!c33 



(6) r^r^ 2002 - 1 7 1000 

10 

ESjfcl*a*e>^3fcas % ±E**<*JS#*^fce0fltS»fe 

[0 0 17] ^rc. ±IE*W*«3tagtt'«ci>^-c, ±15 
*W*«#*-¥-ttl5*i6ftdS 3 9 0 n mM4 2 0 nm 

J:E***«**-?(73Jg*tt*^4 2 0 nmJ:9 t, 

itLXL^o 9 It^ot, ±E*W**#*^<7>*&# 
KS*:3 9 0 nm^il4 2 0 nm(:t5:^;J;ot, 

A*lcJBKWfl*»if*< , Lri*fc, 

[0018] 1 ^^S^^i£S§ft!£gtt, ±E*3fe 

M2O2S : Eu ({H.U MltLa, Gd, YA*e>igti:n 

0. 5MgF2 • 3. 5MgO-Ge02:Mn, 

Y2O3 : E u „ 

Y ( P , V) 04 : E u, 

30 yvoa : Eu, -c?**ix-5*jfe*w»o5*), ^-rn 

[0019] ±EJMt»tt(c J:ixtf, fcfcRSa* 390 
nmM4 2 0 n m^l ^iXOffiatft &ft-f -S^MSfclg 
^f^^tt), JbE*W**3fc*^OU»*Oft« 

[0 0 2 0] 4:%nO¥«f|c«5tettlKtt, Sft:JbiC^^ 

E*«*|g5t^^tt. 3 9 0 n mT^S 4 2 0 

nm^^f L, J:E*»»:«*39f^rba3tt51lt* 
«C«fc 9fiae$iX-C, **Kft^5 0 0 nmJ5l5 4 0 n 

[0 0 2 1 ] *&WiZ£intf % ±E*W***JSBiC45 

^r, ±E^**i8**^ttAMoaasac^##«cifi^ 

50 SKfimittwai^SrW-rsJi^, ±E«*»i. 
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(7) 

// 

£ ±E**»«3taf ^^e><oacS<7)tti*f3t > Cot 
ABfl^j&SiKSr^fiEi-Q t , *.d>it±, ±f£S7fcf£ 

E***a*fcO*as % l:E*W*«**^»b<73B:iS# 
[0 0 2 2 ] *tz. ±E4**tt3£*3S«K:i3»r*t\ iE /o 

^teSSft^^fi&ftSftd 5 3 9 0 n mJ^I 4 2 0 n m 
tti At it *r # -T 5 O T\ H ^ » Jh fgtffi ft >'(7)^ (fc^g 
^KOM^tigLK, A*JC***tfs 

OnmiH^^, CT^.tf±E#tJi:-»r^-&a«L-C^F 

i£S*r 3 9 0 nm^M4 2 0 nmCt^Iiiaot, 

(0 0 2 3 ] 1 Xtt«tt04&«fl:«%ISBM:. ±E1£# , 

RMgz A t 16 027 : E u, Mn (fiU RttSr. B 

RMg A 1 10O17 : E u, Mn RttSr, Ba 50 

ZnS :Cu, 
S r A 1 2 04 : E u , 
S r A I2O4 : Eu, Dy, 
Z n O : Z n % 
Z n 2 G e 2 O4 : Mn % 
Z n2 S i O4 : M n „ 

Q3MgSi2 0a:Eu.-Mn (fiL, QliSr, B 
a, Ca^biKm^^fh^ 03ifztt2 £X±<D?z 

[0 0 2 4] l:E3*«»»cj:ixtf, ±E^V««%X 
[0 0 2 5] *«W<0^««5:|S*^Btt, S{*±ic^y? 50 



r$?& 2002-17 10 0 0 
/2 

E***«*»^(S, «*«ft^3 9 0 n 2 0 

nm^att3t€r^TL, ±E*WfM6#3*^«o coffin ft 
^M^4l0nm^4 3 0 n 

[0 0 2 6] *:|§9lu:j:ix{;^ ±E^igfc3£fti£gic;k 
, ±E*»*«**^F«:AIBjoai8«a*##«clSt * 
*SttftjB*offl*t***^*_h{c, JkE*#fl:tt, left 

feOft^ftfrhToCO^ fcU ±E*ft*7)«ttl*t-t-5* 
4: JiE4 £ »#«**^»e><Oit»wia«-3t <t Co T 

t>, Aren<o^^jg^r#is-ro &frtf± % ±E^ftf£ 

[0027] iEWIJWSjtMCii^t, ±E 

*«****-?-ttie*tt*^ 3 9 0 n m7!>M4 2 0 n m 
OnmiUtH^t, JbE*tJh»JB«r*IMl5 Lt^F 

z£^£r 3 9 0 nmM4 2 0 nmCt^^tlCiot, 

[oo28] i xik«tto4&««Me%«ai«, jtEitft 

A«o (P04) sC I 2 : Eu ({B.U AUSr, Ca. 
Ba. Mg, C etf>lb«tfixS^-i-fta* :>£fc*i2J^ 

XM g 2 A I i 6 O2 7 : E u (fB. L s XteS r , Bai»<b 

X M g A I 1 0 0 1 7 : Eu (f£U XliSr, Bad^ii 

ZnS : A g % 

S no (P04)sCl2:Eu, 
C a 10 (PO4) s F2 : Sb, 

Z3MgSi20s:Eu ((B.L, Z 11 S r . Ba. Ca 

S r M g S i 2 08 : Eu, 
S r 2 P2 O7 : E u , 



/J 

C a A I 2O4 : E u , Nd, -?«c*io*#*£>iSW 9 
[0 0 2 9] JbE3HSiK»«c J;ixfi\ ^J*****-*^ 

[0 0 3 0] *JgW<0#«#**»Btt. S»±{C*i» 
E*«flc5B**?.tt, 5S*sBEft^3 9 0 nm^l4 2 0 
{-ct ^K^tlt, %M^4 8 0 nmM5 0 0 n 

[ 0 0 3 1 ] «8WlcJ:*itf, ±E*****SSBfc:*5 

9, ±ESttf£a»<bOft;^ JiE**tt«**?-a»e><0 

[0 0 3 2] JbE*W«e«««««C*J^-C. JbE 

U n m 

OnmiHi^i:, «^.tt"±E*tit»rfli€rtS« LT^F 
2t\ ±E*W»:«ft*^(0«3tKft^4 2 0 nmiH 

fbLTL*?. L^ot, ±E*w****-y-<0»3t 

&^*r 3 9 0 nmJb^4 2 0 n m(Cf -5 ^ i: «C<t o "C, 

A*KiBK*a*»<if* < , Lz>*fc, &H^A#4:^4*(t: 
JS*KBA«»5>iT,5. 

[0033] 1 nm&mtD^m&K-ftm&tt. jleic* 

S r 4 A 1 1 4 Oas : E u , 

S r 4 A i 1 4 02s : E u , D y „ 

L10 (PO4) 6C I 2 : E u (fB U LttB a, C a. 



t#I5S 2 0 0 2 - 1 710 0 0 
14 

M g a^iSfXJXo^-^iXri* 2 J£t±*>7c35) 

Sr2Si3 08-2SrCt2:Eu. T?S r ri O^Tfcfr 
<^£^ 9 '/ * Tixa*— o ^ fc ^ 2 £1 £3* b ^ 5 , 
[0 0 3 4] ±E^»Btti;: J:ixtf, ±l£^W($^7t^ 

aH»*ft»B^I»<bix5. 

[0 0 3 5] **SQqo4&Vft«ftl£Btt, **±(C*« 
****^«:*«Ur*5**»:«3t«B«CAi^r, _b 
E^WfW&ft^-f-tt, 3 9 0 n mT^M 4 2 0 

nm<atiMt)fcS::fru ±E*W#«**^a»&Offli** 
9 ^J^^iTX", MM^5 7 0 nmJ!il6 0 0 n 

[0 0 3 6] *«W«cJ:ixtf. JbE*«*«3t»B«c:^ 

20 ^r, JiE^ff^jtw-T-ttAMoaaacassipflifscfi^. 

fetf>#€r£fcS*f-rs<0-C, fcU ±E***3*sa»i-«* 
t JiE^*f«53te3&^a* ?)flDISOffiWft t^IDot 

SatftW^^»\ JbE******^^&<Oflt«3t 
©KltS * 5 C * < *N*fc«%ttB*> f> ttlt S ti 5 

30 m»&#:&mtffttoinZ 0 

[0 0 3 7] ±E'4M»#*3t3SB«c*5^-c, JbE 

**»*#*-7-tt«*fc«3flS3 9 0 nmM4 2 0 nm 

*»Bo«fiKSfU 0 » B 4r»«L«<, AfrlctfSfcfE 
bU ¥«^%*?oa%K*tf 3 9 
OnmiHIv^, «^.tfJiEMJt»flgS:a.«LT^F 

iSS^r 3 9 0 nmJ!il4 2 0 nm(Ct-5 wiCiot, 

[0 0 3 8] 1 Xtt«tB03^«««%SBFl. ±ES3fe 
Z n S : M n , 

50 2 n S : C u. Mn. C o, T*3c *ix5«*i*OS¥<0 9 
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[0 0 3 9] -hlS^.^gicj: tl;-\ ^^^^.^ 

[0 0 4 0] L Kft»(8(0**»:«*3S§lf4. JbE** 
0'>/£< t t,-»<k, ±E***«#*^££#jfc7|-5 
s+ifc Will ±IE#Jh»«^JiE**#«r^A/-C 1 ^ 

[0 0 4 1] JblEXJKflgJgjc .fcfttf. iC^ffflcjgjfeSR 

[0 0 4 2] ;fl)«*«ft«ltt, *6fti£«a« 

^itxmr% ^Tt^^r^^io C £ (D^X\ ^f^l^K 

[0 0 4 3 ] 1 Xffi^tt<a¥«#%ftttlEf±, ±f5Si$ 
^ 7 /Jf^O^ y h asirtta i; - 7 t . 
to*), JbR¥»*JWfc*^tt, iiiay- K7!/- 

9 3<7}y— K7 1/- AfCF>f -f— tf^-f y^lCio 

Ttt««jfclgg£$*T,T^-C\ JbfS 2 o<0 y — K7 — -£* 

[ 0 0 4 4 J ±E3Bfi»BHc J:*Ltf, JbE*****^ 

[0 0 4 5] l X*0BttO4&ff KaXBKtt, ±ES& 

W£a»(ca«i5Sixri^-C, ±E— *fco y — K7 

±Eife»**. iE*W*«3t*^ 

[0 0 4 6] ±E*lt7BIB(wJ:n«, ±E**SfMSftjfc 

«*tf**^or*icj:or±E»«wftjREaii 

-bEitiLttfflilc^^ixa^Tt^iCfco-C, ^f^jft^ 



W 2002-17 1000 

/<5 

[0 0 4 7] i Mm!rm<n¥m(£mitmM:' t t. ±E^f$: 

- K7U-A«/>4< <t «4:, ±E3M*fMSjfc3fc.?- 
[0 0 4 8 ] ±EH5S^lgJCj;n^ ±E^<*H7t^ 

[0 0 4 9] i XJCStto^«»«XXIEtt, -LE^ffc 
fi, * y /^(Dv^y h^fff -5 y - K7 U'-AT' 
20 h'O. JbE3M**WS**^tt:, i!Ey-K7u-A^ 

9 — ^y- K7 u~ A(c«7^i — tfi^-r >^(c £o 

WOJbJCiESjt^EBSixTlf^i*}^ JLIE2o 
(oy-K7^^/>«<H-ffii, ±E*W*«3fc 
JbE =— -^-f >^8Mt£, ±E^**<t^Mih 

[0 0 5 0] JtEMS»flSfwJ:*itf, JbE^^^^r. Jb 

•-frldtfc^T, ±E*5fe*Offiffift^ffl«$^-5. $ 
tz. ±En-f^y^W(c^ot, JhE¥Wflcjgjfe* 

_hf£ = — f^w >W(:j:ot, ±E^^7t 

[oosi] i Xffi«Ka4&«tt«%gBtt, ±fes^ 

^rt. ±ES«(o**Ei»ic*acw«c««sh.-e^r, 

±E****3t*^Sr#jhr5»Jh»J!i*«|^ % ±E*f 
Jt»JlittJ:E«*W«r*A/-C-v^5 - 
[0 0 5 2] JbEXJSfiJKtt(cj:ixttr, ±E*£i*ft«ftX 

^^f^r, ^iiAu^Al, Cu^M7^ft-^ 

* fc ffl ^ o i fc ft < A«^<> {c J: o r (Efi«« * ti 

50 rM5^^^jfc^^^ tM5r/Wi . 



(K 

17 

WI*R*SSB*:SSrr5J: 0 fe, 4Mg&£;t£sgG0£iii 

cot?, ffi*«c*^-c**»«*a«^Kat^(Rj»L, ^ 

( 0 0 5 3 ] 1 ^B^.oo^^^^^fi, ±ES<* 

(0 0 5 4 1 JbEllffi^fgfCjzixf^ -blES^coQD^JC 

J o, »fe«5tr-fiIH^au^«i*«*3SB^»ibixo, 
[0 0 5 5] i Xft^tta^VftBftttBf*. ±EQflSB 

[0 0 5 6 ] ±EWB»«B(cJ:Jxf*, ±E*««c»Sre 
BLT.LEBMB«r*J«-r50>-e, Sfi«rM^.tf«DM It 

Sr. «^tf±E******^«<0«lD50***, JbE 

rirtCcfcoT, ±Etti*tA«>ifi*o«»J»^sse»{ciSi 
Jit-6<t^ic^^3feSBto*iiSi^^±i-^ 0 -^co 

W**#3SBtf*»e>ix*. 

[oo57] i nt&mmn^mfc&ytmm^ ±.mmst 

■T-tt. ±ES««>4JRiEaiWc*«ctt«cJ»aSixTu^5i: 
*«CDfl»i*ncEB*ixr*5 9, -hEDfl»^#it»Jli*:5fe JO 
^1-5<t^(c, ±E#Jfc»M*>±fciJbE*#*d*EB3 

[0 0 5 8] ±E«t»«ICJ:nHr, ±-I5#7fe^^JiiS 
itihWAg^JblCffiBlTSOT-, ±EStE^GflSC(^rtffi!]fC • 

T\ ^SB^«ftftJI«:« > i-5^«#«%ttB^»e>ix 
3« ±EitJh»Wfcj:oT v ^Wffjfijtt*^^)* 

* s »^«v^— **^*«<*:«*a8B3as»e>ixS. £ 

fc, ±EJtihW«ii, ±ffi^**«3t*^<!:ittjt»:i:S: ^ 

■BSlt5fl)-C, JbE**ttc*rraw*****o 

[0 0 5 9] 1 *ffi^tB<75^W»:«3tKB(i, -kISSft: 

^F-tt, ±EJi«O*JRE»i**ft(c««ESix-cis0, 
±E***J6**-f-^6«)ia« , *a)'>J!e< £ t>— 2B€:j!x 
WtSRW*^^, ±E*»*«**^t»ih-r5fc 
#t-i:ESJtt*^&WKi»*^iaia^5f*ihttrW*iB 

±E**flc 3 ft*JtE»itWJIB«ca'*ix-C^S. 50 



' 2 0 0 2 - 1 7 1 0 0 0 

/«? 

[0 0 6 0] ±E»e7gjS«c.£:ixtf, JiE^«*«*3f 

« J3 ^ 3 w t 4 < ct o fl^l $ tl 

Wte£ft3SB*ri«rJ-<5 J: '0 t>, **^A3SB^«5t 

[0 0 6 1] 1 Xtt«ffia4£«ft«*j&Btt. ±iegfr 

^(i, ±E»Ko±E&JBBail<k**ttlc»aSix-c*5 
9. ±E*W****-^^6tf!>aJ»t*^*4< <t 4 o-£5 

*«**B^«(cB»u»-r5**a5aK*^« 

±E^*«**^«:*tJhi-5i:*tci±ES*t<*^ 

a*. ±EKit*fc^5v^-c*3S s R*t-r5ffi{cK»te>*Lrv> 

[0 0 6 2 ] ±E*1S»U8IC cfcixtf, ±fe^7ti$:o^(i 
JbERJti* t c*s ^ T ft a< E*t-T 5cnK!2ttib*i,T^<5<z> 

6 a ^Lt, ±E^**«ft*^c>(Offl4t3ttt, ±E 

or, fttre>oftHr^*s— **^>*«.<*«*JfiB^#e>n 

[0 0 6 3] l Xtt»tt«>4&«»:«%aBa, JtlES^ 

T-li, ±E*«o±EAJME«i:*«ftlc»IKSixT*5 
9 , t b±E^W»:***^(D«ft«»3as±E* 

«wefl»rti:EISnt*i9, ±E*W*«**-T-A*?> 

E#W****^«:itih-i-5i:*SCl:ES*f»d^WE 
«+3t^i8ia-r5itih»JIg ±E«**Oiia«, ± 

[0 0 6 4] JbE**»«l«c J:n«, *«B«jte3?^tt 
±.EBflS5F^tci£B$ixru>5coT-, -^^^^ft^^^>e> 
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[0 0 6 5] l Xj£flgSa4&**%3feSKtt, ±lE5I* 
ft«Eafc7)SttSix«:**-C5>9, -bE**ffc$£#3S 

r^tQ^tt^erl^.. ±E**(*leftiJ?^£itit-r 

finfcRftsbix-c^'S. 

(0 0 6 6] ±:E*lfi«l8!CJ:ixtf, ±E£tik»«0>ft 

ill*. *»(Wg**f^6SSoBllfei5^fcfilicA 

Jfi«ri*»e>lxS. $e>(c, ***&ft^ 
W:te*tmM«»aUMnSixT\ 4M*ft4Sft3&Bai£ftg 

[0 0 6 7] *«Ha4Mi*B%atittt, w^iic** , 

^3t^*:MLT/^^*MMl^^T, Jb 
E^iWWB^af^tt, «*RS355 3 9 0 nmM4 2,0 

fc. g3(7)tm!:It, JtEK 1 o»jl£*tt, 30 
6 0 0 n mJbS 6 7 0 n m©aS««[*tC5E«* fc a 

fi. f&JtKfi^ 5 0 0 n m7!7M 5 4 0 nmtfD&JHiB^C 

JfiftiKftriM 1 0 nmJ!il4 8 0 n m<7}&g , 

[0 0 6 8] ±E«/«K:j;jxtf, ±E**<W8**Wi 

>ftX'&>Z>(OX\ fcU ±E!Bl 3 0***^6(0 

tBW*fcJbE*W*j8**«*60>flt*«tBltJti:3ft«8 

±E» 1 7!rM»3<0V^i"ix^**ft:^e>O*t,, _LE* 



' 2 0 0 2 - 1 7 LQOO 

20 

o o * t % & $ ix r ^ * ^ «b , ** SMS jfc3S«co*B* 
m <o«.m<n&\z % &^5E fk ;c J: o r ***** S ^ * 
*tt«^fiTLT fa, ****#»B<7>J*«JiSffiT-r'5 

T, ±E***IS*Sg|ttt:, £«^A#*Sft»c03t2)S 

[0 0 6 9 ] ±E*****S6it{C33^T, ±E 

******^tt«*K«^ 3 9 0 n m J)l4 2 0 am 

OnmJing^, M^.tf±EitJk»JIS*a«LT5F 
aWk^*fk*^T«**feC*-fr5»*d««>5. L 
t^oT, ±E******^«*aS*ft3 9 0 nm 
^I4 2 0nm{:f5:i:i;j:ot, ***^3fc£E©co 

«««Q c &o5efk«:**< -es, A*f£S**d*% 
[0070] i msmm^^mmtimm.^ ±mm i 

co***tt, 

M2O2S : Eu ({B.U MliLa, Gd, Yj5»fcStfix 

5^fti^)^-o^/:tt 2 J£Ui<39;7C5$f) . 

0. 5MgF2 • 3. 5MgO • Ge02 :Mn > 

Y2O3 : E u. 

Y (P, V) CU : E u. 

YV04 : Eu, T'gcZftZ-gyitizn&CD 0 ^"fix 
^-o*rc^2^±^<b^ t 9. JbE«2 0***«±, 
RMg2 A I I6O27 : E u, Mn ({B.L> RliSr, B 

RMg A 1 10O17 : Eu, Mn (fit, RtiSr, Ba 

Z n S : C u „ 

S r A I 2O4 : E u, 

S r AI2O4 : Eu, Dy 4 

2 n O : Z n , 

Z n 2 G e 2 04 : M n , 

Z n2 S i O4 : Mn x 

Q3 M g S i 2 Os : E u . Mn (fB U QfiSr, B 
a. C a^^iStt*ix5^i*ix^^— o^fc(i2JL^±(?57c 
*) , T-^^ix^^7fe*co^o^ v>Tix/)^— o£7t 
«i2^±^^>/^0, JbEM3 0^*»:ji, 
A10 (PO4) sC I 2 : Eu (fB. L , AfiS r, Ca, 
Ba. Mg, C e ^^<biSJi*ix6VNT?x^^ 3 ^ (1 2 ]ii 

XMg2 A I 16O27 : E u (fBU. XfiSr, BaH 

StfixS^rixa* — ^S^ttfSf^Oyc^t) 

XMg A 1 10O17 : Eu (H.L, XiiSr. B a #»<big 
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ZnS : Ag, 

S r 10 (POO a C I 2 : E u , 
C a to (POO o Fz : S b , 

ZjMgS izOe : Eu (fiL. ZisSr, Ba, Ca 

SrMgS 12O8 : Eu, 
S r 2 P2 07 : Eu, 

C a A I 2 O 4 : Eu. Nd, T'^ £ rto^7tf$<7)gp<7} 
[0 0 7 1] ±fa*16^|ft(c: j:nrtT. 3g*ffi*a* 3 9 0 /o 

n m^?I 4 2 0 n m<73 0 ~><D\, ^ft£>**Stft -r ^i" o 
^K«rri^*Cb, w^***ft**-y-*>** 

Wo:ti:i:ot, *5J:V. «a, iicfc 

#*aSH^&a^O**ad s »<bi'LSo Sfc, -1S^co^ 

4*****ss«aq*e>ii,-5 0 

[0 0 7 2] 1 9nK«tt0¥*fttB*ttStt. _hE» 

(k It, ±EJg 1 <nayt#tf 5 0 11%J^± 7 0 MMl% 

±E* 2 W*3fei»as 7 SJI%^± 2 0 S*% JK 
T\ JbESS 3 <0*#flctf« 2 0 m^%£4_L 3 0 tt%WT 

[0 0 7 3] ±iaHJ£?^tS«c cfcixtf , _btem l <01£*{fc 
tf* 5 0 fifi%J^Jb 7 0 If%^T, JzEJg 2 (Diklt&tf 30 
7 mfi:%i^± 2 0 it%J^T, JLEJg 3 2 0 

**%£LL3 01f%^Tt^5^t% ±EJg2<7}j£* 

<z>*£>5fega55atf>e>ix5. Lfc^'ot, AMoffliSSTi 5 

*K*n-c\ a»#a^ea^**^*#ss*3£« 

[0 0 7 4] ::ciBivt, **#Sg*2Sgo$g*a 
fi, Ii^)t*o^tkW5 oifi%J:'3'>/ l c c^ 

**<0rS£*tfcgW7 0li%J:^^^ #£t>^o/x 
fe»Sfe(:^Oo ±E**PWS*3£«<z>$S*a. 

#&^^or;£l(7)6fe(:^^ _LE*2(Z>**l*<73rfi 
*fcfc*as2 oif%j: 9^<t, Wc€Lfrfi^ti&m<n& 
JiE*«*M5*3Sll<D**atf:, ^3 
<o^*{$<7D?g-£.fct3W2 0tt%J: 9'>#^£, 
^o/tawicoaaKfco, jless 3 ^-gftlfccorS^Jt^ 
ri* 3 ofift%j:g^£. *aa*a*ofca*l0>saic>3: 

So 50 



2 0 0 2 - 1 7 1 0 0 0 
[ 0 0 7 5 ] 1 ^IS^Sg^^^-M^g^, ±E»it 

**<z>«SM:eDfcfcSW, 0. 5WJtia7v?«o, 
[0 0 7 5] JLE3W£iBI»K:J:ixtf. _hE*tit BTJli^a 

5 < >£Zt&lz&mfcW&< .LEiMWO. 

[ 0 0 7 7] i X&^ffia«ft«^SKtt. JLE**ft: 
**SS««rffli^fc*ai[C£, JbE*ifca>ib £>*£*<** 

[ 0 0 7 8] JiE3BWg«lc:j:Jxtf. -bE*****K 
■^"bOiisAf*^ ±E#, Umiiv — yjfrZo) 

7^/u^(ci:or, 55*«*;a**atf>i£*«««£ t*— ^ 

*£{c. **i«»*M«*#LT#*SixSja>e>, ¥* 

[0 0 7 9] 1 Xl^tta«*»**Slttt. ***** 
^S<OtBAt*OK^^^T35 s i:E^ ^ — yj/u? <vftit¥? 
mzm-S-tZ J: 5 JLE***$S*3fc^*>$g*iE* 

JiEMl^***a>**K*A:, iiEJg 2 <D1i£*# 
co**^^ N ±E*3^**«c<o«*«ft<t, JbEfg 
i> 12, JB3©**(*:o»*ifc*£, ±E»Jh»«flD 
M«c^i-5±E«l, IS 2, % 3 <p^**60^SB<75 

[0 0 8 0] ±EX*«ttlc J:*ttf, ±E*^***^ 
•■^^^ffl*f*^±E^7 7 — /^^<o»*#ttjcig^ 
■*-Si:5«c5i*^oa*«»c««Sixso-c, ±E%* 
*^3SB*»€)fl>tH#t*tt, ±!2^7-7^/^{:j:o 

fet»-»*Six5^c>,'±E**«^SS«rt:, fe*rt4 
left** 

[0 0 8 1] 1 ^JfiJK«g<0**«7n««{i, ±E*7t^ 
[0 0 8 2] JiE*«»»c J:ntf, aflt«*rt*»±: *e 

(0 0 8 3] 
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[0 0 8 4] 01 (a) , (b). ( c ) i4, *J89I<a 

(0 0 8 5111 ( a ) 14, i^t*0*«(**r«-^e>* 
04*****3*^7 a tt, a»l*Ot7 7l'rifila 

# y **£-fks^^**« 3 & . &mmm*fztei£wm 

KNaiafk^U ^A»ik*»4 £ «HcJB2 0Hl (a) [c 

[0 0 8 6 ] Ell (b) f4, *tt£0^**«1SM»e>*: 
<Z>#**|§*^7 b(4, **£0>Bfk#y 

39! *«**»*>* 5 PH^^ti4 SrWft*Jg LtM 
£ixT^5 0 ±I5^**S«l bOTffilCNfflffl^y K 
a«5^JF^^nr^5<!:»C % Jil£P^ffi^40 

[0 0 8 7] (Hi (c) 14, S*£Sgifl$-t£-C*$r$t<9 

^**3g*f£^7 c ^t^t7 7>f7l^l a_h 
((Hi (c) tcA5^-C*4-tf-7T-rrS« l aOT*") 

tc, NMfk^y ^^aMk***w«c«2, pssrfktf 

y *^{k^5^**il3, &«»R£-fcf4a9!WttBS 

#y a Sft^ft^M 2 ^saffil: NSf y Km 
S5?:Mt5i:^, P^^ffi4(7)tlf:p^ 
/<7Kf^6^Mlt^o a ^LT. (Hi (c) (Ctf 
-TJ: JilENfflffl^y KMSfeiVPSffl/^/ K 
lli6$:, Mx.ii*Au^^ib^5^I^>7 , l 6 a, l 
6biaot, *****S^7 c OT#KEBLfcH 
m U/^t^y^^v ho&JRE4ftWcB»*— /utf ^ 

ffi6 i^m«c*«*r«-r£ % **w*&a»fc**u ^ 

co^3t7t{4i:iEif7r-rrS^i a Srigii LTI3 1 
(c) (C:^T±;fr(Cj&Jtt£iT,o 0 

[0 0 8 8] fcio\ ±IE*«#***-T- 7a, 7 c cO*£ 
l&ttlf 7 r T g^g i a f4, ZnO. G a N, SiC, 

fc**^ 7 b sc *5 it 6 <d 'mttfv 
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E5lbJ4. SiC. Z n S e , $ i ^infc<DW&*:f%*^ 

l§*3fi=-7 btt, -clc^^^SfSl b^TsiCb^^ 
35 /ft Lt, ^**?5**?-7 bwlTRiic^rifM 
T#-50T\ *&&*£& 1 artLtni!C2O(0ti 
£EBi-5 ***»**+• 7 a. 7 b ic^-r, ft] -co 

th-r xr-^fr/gco^jfe^^jFr < jgjft-c-* 5 <t y 

/0 [0 0 8 9]iE****t*f7a, 7 b, 7 c SC*S 
itQ**»lW*rft(!: Lr{4. ^fkfcl^k^^** 
0nxGayAlzN(x-f-y-rz = l, 0 ^ x ^ 
1. O^y^l, 0£z£l) ) fr8-m\zm%X'£Z 
^, ^CTU^MCS i C^Z n S e^<D¥mfctfn*:m\,^ 

[0 0 9 0] JbfE^**3&*5ff ^ 7 a. 7 b, 7 0(4. 
KftgOTEd* 3 9 0 n mri^ 4 2 0 n m*T-<59*£:3§*-r 

5 0 cco«fia^ojtfc^rsAMoa«ffi4*«-ice 

20 Tt^^rffl^o ::<ai£**}cJ:oT^ifc;*n£:*cDe, 
LTB«S*l-C. R#*ftWft*-f 5* 
****SSBas»e>n£. *»fBSft*^K«s 4 2 

^I<^oTLl9, ¥**3S*5HT<ai6*a*3 
9 0nmiH^^, wO*f±A*«c*»4*^M|»c: 
fcSt^tc, ^Wflc^fiftSB^tefflSix-c^sWffia^ 

*cat l r « x <4^e kw as & mt l r kk £<&t s it 
[0091] *«H(o¥**x*3£Bf^ii^&ix 

[0 0 9 2] TIM>* 1 *5 J: t«E 2 tt, ^Kfieotf— 
^4 10 nm<7}gfk;tf y *A^{k^¥**£3g*3f 

(nm) t>(5]^tC7nLT^5o «*W«S<75ffffif4 % # 

flE*<C t>^{C(4©€r, #ii^t>c^{Ci40^r, 
C0tC(4A$r, *5t<0{Cttx«rf+u/5:. ^1(4, Sg#fi 
# J: t^afeo* 3t o u > T <D f— ^ j&g: ts ^ 

[0 0 9 3] 

[*1 ] 
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25 






— u 






35 it — '7 
( a m) 








6 2 3 


<§> 






6 2 5 


O 




Y , O , S : £ u 


6 2 6 


A 




u . o m g ^ ,i . o M g Q • GeOjiMa 


6 5 8 


© 






6 I I 


A 




i \r . vj u 4 : t u 


6 13 


A 




V V O - F t# 


6 18 


A 




a o : a u 


6 5 5 


O 




u. a o . u . L m 


6 5 0 


© 




o a isag jA i (3057 : Eu, Mn 


5 15 


O 




a a wg A I | 0 Un . b u. , M a 


5 12 


O 




Z, n b : C u 


5 2 7 


A 




5 r A 1 ;0 4 : E u 


5 2 2 


© 




S r A 1 ,0 4 : E u, Dy 


5 2 2 


o 




Z a O : Zn 


5 0 8 


A 




Zn : Ge,0 4 :Ma 


5 3 7 


O 




Zn,S t O * : M a 


5 2 5 


O 




3 a 3 Mg S i ,0, : E u. Ma 


5 1 2 


O 




SrjMgSi,0,:Ett. Mn 


5 3 2 


o 



[0 0 9 4] [m2] 
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(15) 







f a m) 






( S r , C a . 8a. C e ) .„ (P OJ jC 1 , : E u 


4 5 7 




3 aM? : Al :,0, 7 : E a 


4 5 5 


Q 


3 aM e A l IB 0. 7 : S u 


4 5 2 


o 


Z a S : A g 


4 5 0 




Sr l9 (POJ t C l 5 :Eu 


4 4 7 


o 


Ca l0 (POJ ,F 2 : Sb 


4 8 0 


A 


Sr,MgSi,O^Eu 


4 6 2 


o 


S rM?Si,0, : Eu 


4 6 0 


A 


SrAl :5 0 M :Eu 


4 0 0 


x 


Sr,P : 0, : E u [ 


4 2 0 


A 


C a A l , O 4 : E u . Nd 


4 4 0 


A 




S r«Al l4 0«j : E a 


4 9 2 


© 


S r jAl^O-j : E u . D y 


4 9 2 


@ 




(B a , C a , Mg) ia (POJ a C I - 2 : E u 


4 3 2 


O 




Sr,S i jO, • 2S rC I ,: Eu 


4 9 0 


A 




2 n S : Ma 


5 8 6 


O 




2 n 3 : C a, Ma, Co 


5 8 0 


o ; 



%fffl 2002-17 L000 
28 



TcWCfi, La2 02 S:Eu, 0. 5MgFz-3. 5 
M g O • GeOz :Mn, CaS:Eu. Tm(7;^^ 

tt, SrAl 2 04 : E u^f ^$tltfeo 0 

fcafcfCtt. (Sr. Ca, Ba, Ce) to (PO4) 6 C 

**fe«T»3fc«>MI4, S r«A I mOzs : Eu, Sr4 
AImOzsiEu, D yCOS^^Sffia-C-feS. 
[0 0 9 5] (H 2 7^7(2. *^gB^03|j5fi?gfli«cffll/^e> 

^Ltiffco, v^-fJx^iafc, **bttiSft (nm) T- 

[0096] *&mzm*^tL&*m>fcjkitm*<nitit 

3 9 0 nmM4 2 0 nmt'5)5, J: 9 *att 

< 5, 

[0 0 9 7] gr.|^ti\ 02 (a) ic*c*r***o. SM 
gF2-3. SMgO'GeOziMnCiot, 658 

-r*»§\ i2 (b) d*'*>91 4 l 0 nm 

7!7£4 2 0 nm«)«*gSHlC«j6K*Wfcr-^^*rf-5 
*«****^-«cj:o-CJhlE**»:«:»e-r50^a* 



JO 



40 



50 



[0 0 9 8] — ;5\ 13 (a) i:/Ttl*#La2 0 
zS:EuT\ 6 2 3 nmi:MKie-^^tf^ 
fe^**ft«:#J:5i:t5»*, B3 (b) fr*>9lhti* 

[0 0 9 9] ^**0. 5 M g F 2 • 3. 5Mg 

O • G e O2 : MnifoJiLFL a 2 O2 S : E u <Dm&i& 
»0>tr— 9 0 nmi 9 

Sriae-rS^I»«c5g**-T-co«A:Ses^ 3 9 0 nm<t^) 
SS^<h, A»i:tI^M»S:»it}t 5 : i i 5 <?) t 

[0 10 0] ±K*jteft:tt*Mcfc, *lgW03lffl^ffi-C 
(4. GdzOzS : Eu, Y2O2S : Eu. Y2 03 : E 
u, Y (P. V) O4 : Eu s YVO4 : EuflStfMHJfflpr 

^t'-^ 5 6 0 0 nmlbme 7 0 nm^#fe(7)^^ 

[0101] Hi 4 (a) IZin-r^^^B aMgz 

Al«sOz7:Eu, Mnf, SiSnmCM^t'- 

(b) **<b9|iba*>fcj:9{c, 3 9 0 nm^ftS6ft*t 
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(It 

29 

[0102] -77, m 5 ( a ) 5C*i-**(* S r A t z 
04 : £ u v\ 5 2 2 a Tol 
&tf>«*s«r»J: ? >-To*S\ 15 (b) frt>*M'ht)* 
. ft£?JC 3 9 0 nmJ!il4 2 0 nm^iBi:Iji: 

[0103] *:3fe, 3£#;|£B a Mg2 A I t s 027 : E 
u, MnWS r A I z Cu : E u <QKjjgi£:g<7) fc'— ^ 
3 9 0 n m J: 0 ^KSftiJJCfe^ f)t^ri€to^ /0 
^^^I«^3 9 0 nmi:'')^^, A(£ 

flfco^ftJc j; 5 ft «t£0>fgT<z>fflf H t * * a 

[0 10 4] ±IE*3fcttEWMcfc, *«n^miBg-? 
(i, ZnSrCu, S r A I 2 04 : E u , Dy, Zn 
O : Z n . Z n 2 G e 2 04 : Mn, ZnaS iO< :M 
n % B a 3 M g S i 2 Oa : E u , M n , S r 3 M g S i 2 
Oa : Eu, M n Wtfftim ^tfeX'fo o a Sfc, ~ ri^<7} 20 

[0105] ^7t, HI 6 (a) IC**i-*#flE ( S r , C 
a, Ba, Ce) jo ( P OO s C 1 2 : E u T\ 457 

-TS*^ tH6 (b) d»e>9!e>^«J: 5fC 3 9 0 nm 
75^ 4 0 0 n mOft*aEK(C^*«ft<^ fcT— ^ 

fftT-&) 5 a ^5f5, ^ftfr (Sr, Ca, Ba, Ce) 10 JO 

( P O4 ) 6 C 1 2 : E u«^IOf- 9 0 n 

met 9*SK«iRJ{ca>5ri^ *##*»fi+ 5 
SS^-^ISftiKSris 3 9 0 nmJ: 9«v*£v AffctC^^ft 

K «C J: SftWte^ffiT^j&iS £ ft 6 9 
[0 10 6] [3 7 (a) i:^tf**BaMgA 

1ioOi7:EuT\ 4 5 2 nmCMMt'-^^tt 

S#ftflD«*ft«r»J;5 fc-rs»*, 17 (b) frt>m 40 

5o *5fe, ^3ti$B a M g A 1 1 0 Oi 7 : E u 

cot*— ?tt3 9 0 nmlCAi^, atfcfrfcftfi-T*** 

f*^^t^^co|g^^735 3 9 0 nmj; 9*g(,><!:, A#!C 

JiioffilUc j: 5 ft *w±<rc(gT<oiRia t * 5 0 

[0 10 7] ±E**»jgi^jct», raflamEjMB-c 50 



2002-171000 

JO 

B a M g 2 A i 1 5 O2 7 : E u , Z n S : A g , S r 
10 (PO4) iC h : Eu, Caio (POO 5 F2 : S 
b , S r 3 M g S i 2 Oa : E u , S r M g S i 1 Oa : E 
u, Sr2P2 07:Eu, C a A I 2 O* : E u , Nd? 

C>T\ J:^a«W«c^«j*|gjfc^coffi*f3tS:, ^Tfe 
Ki^t- ^^4 1 0 n m^!4 8 0 n m<75#fecOjtiC 

[0103] $ £>{c, OTJirecr, S r 4 A 1 1 4 

02S:Eu, S r 4 A l 1 4 O25 : E u. Dy, (Ba. 
C a , Mg) 10 ( P 04 ) 5 C I 2 : E u , S r 2 S i 3 Oa 
• 2 S r C 1.2 : E u ^co-gftffceo 9 *>0n*-fixd*— 

**3te*^OfiMt*Sr, tT-^^ 4 8 0 nm 

^5 0 0 n m<aW*fcfeOft;{C3E«-t-5 c t^T?**. 

[0 10 9] jtftffr^ ZnS:Mn, ZnS: 

Cu. Mn. C o £33^5 C tic J: 9 , 

0 n m7jr^ 6 0 0 
n m<D«fiOjfc(C|E!jW-5 C £ 6 a 

[0 110] JL^T, ^0^<5O^^co^^^g 

[0111] (mi (onmmm us ( a > 75^ c c ) 

' [0 112] §8 (a) tt, «kttlfi«rtt5¥«# 

[0113] r <D¥*tt«*»«wu Bfft Lrco y - 

1 0 a{C s Jbie^GMg**-?- 7 a3ftS«*.tfai3Kd|F->ttf 
flg4¥^P>ft5«*»J 1 1 T*d^^ixTv^5o ±I5^i* 
&3tm*7 aco_bnafC|2{tP>iX7tP{Bf]*fil6 a^, ^j^i 
f3fAu, Al, C u*^P>ft5^JR!7^-^— 6 p (Cjlo 

..-cy— 1 0 l^asi 0 bizmwtztixi*^ 

5o ^7t, ±E*i****f 7 aO±ffi<cKit&ixfc 
N«ta5a^ ^17^-^—5 nlCiot^fCOy- 

u-a 1 0 2<ntg&n 1 0 c i:^I$nt^5 0 ^ 

LT. ±B^»#H**^ 7 a *J J: t7 y - K 7 A 1 
0 1,10 2cDii^$r s ***«:»*S-e:/S:Mx.tt:a* 
tt<753isjf^->»j|S^Eo*— /u K«Mii 3 0lCj;oT£fih 
LT, 7>^*(75*i»#*3tSSfi^»rtur^5 Q ft 
*d\ ±IE^W«c***^- 7aH-K7 U — A LOIO 
^^^l 0 a i:mt5»tai ltt, 

7 a a**>cott£ggi& Lft^*r»r-«>ix^jciss 

$Hft^ 0 W*Rf % ±E¥«f|c«X«? 7 a OfBtttttt 
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(i: 

31 

[0 l 14] H8 (b) itMSrtto^^ 
f§3c^7 b £ji;t. &fti££ftfc**fz9>>7M#:'n 
~t±m%t Lt^-/u KBNfi i 3 OJCiioriifS^ 

iit'^5 0 m*, (18 (a) { ' ^ L fc x: ^ ^ 

fclSJ— ro«ffi£#--J-©«#tt:, 151— o*BB#*4:ftL 

[0 115] Z<0^«<«gjfejgBf;l % ±E**(***39C /0 
7 b <7> N-fltfSffigB 5 b a*, V — K7 u — A i o 1 oO-v- 
h 1 0 a IZ % CT^ttV V A^CO^J^a* £> 
6^i4<7)6 9^^f:{j:Au - ^ fcf At, Ag - x 

T^5 9 — ±E*W**3fe*^7 b03±onfca£i*& 
ixfc P(»J*1S6 bti. *JR7>fir-6 p{c«fco-cia8 
(b) {Cfe^tflillW D - K7 l 0 2 ^SSSU 1 

0 c IC«8BS*lTV*3. tit, ±IE*»*«**^7 
bi5j:0'y — K7I/- A 10 1, 10 2^±ffl5^5 % ^ft 
&£#i&£^7t^— a- KWfli i 3 0 {.cJzoTMih^rL io 

7 b oJiTKIft** 6b, 5 b « , 

VtM<OQ a A s **»G a P*<&4MIWR**^,fc|Sn«-e 

[0116] i8 (c) KtftttXfi«tt6¥«# 

7^ 1 0 3, 1 0 3 i:^7^f-^^f{:g 

-Cco^~/u KWffi i30i:j:o riE******-?- 7 jo 

[0 117] w<O^S»*«*JS|ltt % SVMC^tffiJLTiE 
^^^7^ U ~ V7 ^ 1 0 3. 1 0 3-«>5fe»«C, ^{fc 
<k LtW/v^> h 1 7 £riS*§L-CV>5, I^t^v 

h i 7 lis i ^^^t«r^^ 

h 1 7<0±aDJCtittfliiEJR 1 7 a, 17 bd«»*aixT 
i/^5o h 1 7C0_hraiC. ±E*»*** 

^ 7 c *;4M»<*JlflliaD (li (c) ICisi* 5 

c £ c ti, WttfAu^y^M^-CilE 

*7'^*>' h 1 7 0±ffi|C»rtSftfc*«e» 17a. 

1 7 b IcSMfcSjxT^S. Jhicl^:/^?> h l 7co±m 
i:ifiJS$ii^BEai7a, I7bll y-K7i — 
^O^iSs^iOd. lOeMLT, ^SJ5<t«^fZ 
SSELT^S. Tit. ±E¥W<«M«R-F7 c*s«fctf 
t^^^>hl 7<i:, y — h'7 L — A 1 0 3. 1 0 3CO 

Kfctflit l 3 0 fC <£ o"C$tlh U"C, 



) 2 0 02- 1 71000 

32 

^ajfcSMc^-T- 7 c t^y-y > h i 7Miis*8eLT 

^^-y-r y > h 1 7 > y — K7 !/ — i- L 03. I03r 

[01181138(a). (b) . (c) IZ^LfZ^'s 

(a) . (b) . (c) ^>±^7^^1 9 ra^t*^^" L"C^o 
9. £f{C(§]8 (a) , (b) <fc*«*JMg*jSBtt, ^ 
f$^7fe^^7 a . 7 b/i^ffi^5n7t^:^^^S<ll3 , c 
tof:^i:, y — K7 — A 1 o 1 co-^? 1/ h£JU 0 a 
^^•7 7'^{:Mcrit^5o ±E-€~/t^ Ktlffli 1 3 

o aisK^v'.wjisjei^cw^tf^y 
*tt^~/uK»JB i 3 odfe«ciss— jc»*s*rt>j:v> 

ds, *-/i/K»Jlil 3 0<75*S^^^««:«3t^7 
a, 7 b. 7 c i^o Tl^^tttt^^iK f 
/I'KWffil 3 0<OKmfr%<D7kft^<D&1&lZ 
J:5*3t*<Z?*ffcSrfi*-C* o a ^fc. ^^^^ 
7 a. 7 b, 7 c^^^c-zuK^Il 3 0^ffl}CfS]o 

7 a, 7 b. 7 c (CJ:S***^^«*W*5j:CfJRft« 

[0119] (s 2 (omt^mm) 19 ( a ) , (b) 
^ Lf-^rMdix'^^o §9 (a) <n¥m#&ytmm&. 

y — K7 t A 1 0 1 CO-^^ v K»l 0 aF^(C^^$: 

Tcig-T 6 <t ^fc, ^— KfcMf 1 3 1 ^***Sr$* * 
^-iWH ID 8 (a) (C^L^#«flc«%ttB&m 
— C&>5 e 19 (b) <0^aS^^S(co^Tt>, y 

— K7 Is A 1 0 l<0-^*>hfflU 0 aF^(C^7t^^r5c 

rt^tt, ins (b) ictf l 7^1 ¥>gt$&ytmm: t fti— 

Tfc5o L^ot, 1218 (a) . (b) [Z^Lti^m 

[0120] 19 (a) , ( b ) {C^ Lfc*3H***SS 

X 1 0 a OfSlCiEg-To <t^{C, h ^ t 

0 a (C^^f^ i 2 £:5icmLT, IOf^l2',:J;ot 
7a. 7 b rt^GOTfcGQiggSr^j&^o ^ 
9{CLTV>ao -r*fe*>, ^W*«**^7a. 7b^ 
fbOjt^r^^^^^^ KfBiOa (Ci:fE^:5ti* 1 2 ^riE 
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T. *WW«#3S«05£«d*ft< . La**,***;*-?? 

[oi2i] ±icH5g^®.«cio^r, ^Afti 2^y- 

K7 t A 1 0 1 C0^?> r qB I 0 a rt±(*JC3E* Lfc 

4M**WS#*-T- 7 a . 7 b ja*<b<0ttffl#£K#lca¥ 

Hkftfcl 2 SrJbf2^?> hlilOai 
tt. ^WfMSjte**- 7 a f 7 b a*e>*>*^i6**iJfB^ 

[0122] (S3 ^XltSi) 110 (a) , ( b ) 

©(Eir-^oo eiio (a) w*W***SSitwu y-K 
(n-^ryy has i o a ic*j^-c, ^>$ffc3§ 

jfe^fT-7 a ^(£<r^? £ 9 {C^l^n — >^ i 3 a £ 
ISHUT, -t^iicatjtffi 2 «rE«Lfc«fl.«:, 0 9 

(a) {C^Lfc^«c%^®<t^--e^o 0 010 

(b) 05**tt**»»CO^-Ct>, y-K7l A 1 

0 1 tout's hgrB 1 0 a (C:fo^T, *3MMS3fc35-?-7 a 

9 ct ?fc^u=i— ^ y^i3a £f£ilLT, 
-c^>±ic»jtflci 2SrEB"Lfctt^tt, EH 9 (b) (C^ 

(a) . (b) Lti^mfr&tttmm: t m—<o»^ 

[0123] §10 (a) ( (b) (Cio^T. £<BJ y — 

hSfll 0 aO/StC, *i*(MS3tt*-F7 a,. 7 b L 
ZO*«*MS#3RT-7 a. 7 b 9 «t 9 l^-j 

t£Z>7l'=* — r-4 y/1 3 a ^fijcLtl/^, ~ (TC^lx 
= —7^ >^ ! 3<7)Jr{C, JziE^^KfflU 0 aF*HBf|£ 

1 2 tt\ ^ y^Ua a*Jf2/3t$ix£:^ * 

>- SSB 1 0 a £vw ^ tV^lt, Sfcfi, -^*>*hffl5 

1 0 a P^CO^Uzj— ^4 y/13a JliC^-yXW 

^i3±{cff^-T5. no (a) , (b) ;c^sv>r, 

1 2{iy - K7U-i, 1 0 lO^frxhSR 1 0 a 
ftW<Zcn?*BF&L£z7)^ y — K7 A l 0 1 <D_bS± 

[0124]il0 (a) , (b) tC^-r^MSfiM&ftJS 
■tt. ±l£i£ftfrl 2fi, 7'^-f-f>/l3aCJ: 



(13) 2002-iriooo 

cor. i^^^M^il^^^aiH^^^^ 
t# brio, 7 a . /b^bffll 

feffiBJcSftflci 2 £i£fi-f 5<OT\ Htftftl 2tc^-r 

[0125] (K4<nXje«IB) (211(a). (b) 
[ 0 1 2 6 ] m 1 1 ( a ) tt, »IItflto^ 

Kft7a^, g^i: urco^y > KiESftSSl 8 
i^MLt, JbE*»***»^7 at, 
ifc£i±^MikWfl£<?: U"Cco^~/u Kfla 1 3 2JZJ:oT 
it Ik Lt^6 a 

[0127] ztD^mtt&ftmmtt, mmbtt-tzx 

20 (W5ft*^7a«:«f Ltv^, fright ^7 

a ^±©(C^St<btLfcP{HJ'eS6 a £ 5 a fi, 

8 JbSco3|^£I$ 18a, 18b C^j^I^ntV^, 
rix<bc?^;@*f$ 1 8 a, 18blt ^y^hlE^g^l 
8 £>_k©<i: Tra<k «r«jKi--5BI^Lft«r^WfffiR3Dl«to^ 

av-c^s. jbiE^y >- hisasgi 8fi. 

JO [0 12 8] tit, ±IS^y vhiE^S^i 8±{c. 

^cO^~/U KW^I 132^1 1 ( a ) tC^rJ: 9 

[0 12 9] JbE^frlg*^ 7 a ir^y > 
..*l8t«r*tt5»*ailrt:, ^MI^7a 

^^t^^7 a^^yy KE^S«i 8tcrsior«ctii$ 

[0130] ii i (b) ttj H i l (a) tcfeito^ 

*3tt395^7 c €r«x.5^fi, 13 1 1 (a) O^Vttff 
7t^©i:(5] — T-^>5 0 Lfc^oT, I I 1 (a) t 
50 ^^H^^r^Ti-o^^lCiifH]— co#3a#^.^frtu- c> p^g 
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35 

[0 1 3 1] (111 (b) ^*«flc«*3S»ir^^^-c, 
*«f«gjfc35?- 7 c ^flc^ft^ refill 

( b ) Sciat *T±«iCffiBi-oiS«tt*K*a LT3t*r 
ffiWto, if^l$ffir7c!t, 111 (b) i; 
AS ^ r Tflfl "C&o (*« « fflj !C jgfifc S ri P (R'lm S 6 

S«l 8Jb<^«@SBl 8aH8 bi^^l^lLT 

h^yy > f*EaftS« i 8i:^^> K^7-f 

[01321B11 (a), (b) (0*m#&ftmtt\z 

bJ:u\ *36#tt^— /U Kttffi 1 3 2±|£{C:Kj— 

fc^tfc$itrt> J: (^7)5, ^-/i/Wl 3 2co^offld^ 

^#55**^7 8, 7c^e>T-^Wll3 
**ff*C»i-5*«H»=«**^ 7 a . 7 c -t 

^^$rl?Pt5 r. t 6 0 co J: 9 (c. ^e- 

• [0133] ±E****jfe*T- 7a, 7c(^ 

T^<U\ dco^te. ^y > hE*MJ*±<o— 

tC»«£i"So J:E*»#«**f 7btt, 8*OGaA 

*^7 bOJiTffian{C««£Wt50T:\ f83f50y — K 

[0 13 4] (JSSWKfiJgJg) m 1 2 (a) . (b) 

©0-C-^)Oa Hi 2 (a) W*W(SWS*S8Btt, g<*£ 
LTOy'y > hgE^S^l 8JLSC, »^/^5^i9 

/lite I 9<Of*!{H!]lc, W«±«***r5*«f«8*a^P 

7 b^ias$ixx-^5o tit, ±.&miiz& i 9 <Di*iw 

***€r^trftJtW«^ Lt^T-/u Kttffi l 3 4 



(19) £ffpj 2002-171000 

36 

* 5cW L X 7 b r?tiJ:Lr^5, 

[0 13 5] ZcDJMUWSjtSBtt:, itf^^-WTo^" 

7 * — y'S^b r> 5 [T^f^^o y <; > h £ j£ 1 8 
JhSw, ^In^'o^o^l 9 *rt£'o ZO#raif£i 
9 rtflPHC*— KjSMS 1 3 4 *5c*ILfe§£{Ci£?gf$: 
3I#3?T 7 b 1 3 4 9 

to, -<7}*£ 1 9<Dftm\Z&\,*X* 7 l J > h&Mmfe 1 

8 JiCO-^CO^ti^ 1 8 a <h *«fWg#5if^ 7 b GO 
Nffl!J«ffi5 b ^^{*^ftoj$f^|{ao r^it 

y > h ie&i&k i 8 ±o«a*^*«« i 8 b (c»iK l 

t^Oo CiT,e>fl;ffi§15 1 8 a . 18btt, T'l/^hEaft 

20 * ■t—A' kwjib i 3 4^a*snr^ 

6 0 ±E*****»7btt, '^GaAs^G 

a p^o^ff^sjtac-T-fciBiwjciTPrKtcmtte b, 

5 b $r^--r^<7Dr% ^3f5^>l/— K7 1 — A^^iiffijf 

[0136] 012 (b) 0**»:lg3tSSBtt, S^i: 
LTO7*yyhML8±C»19a^I^ CO 

»jni»i 9 ao^niiic, KiM£x«<:«rr5^«ff4ex 

^7 c fc«^5t*(c**(*«:»1B:S-frfc»Jh»J!li: 

[0 13 7] CO^*«:«3tKBtt, ^7^^3J?^'>^ 
b*SSB[**»*0^y > hMl 8±tC, 

7 c lZwTZmffifcm&Ltl®%%& 19a^t 

,5o ias******-^ 7 c te^mftmmmm&Tizfa 

36^7 cii«^5Pfl!mi6 c i:N«Wfi5 clt, 7* 
^0 y V hiS^SS 1 8 ±^^:^^ 18aM8bl;, Au 
^^^Sr^L"C«-«r««gSixT^^. jtiSm^^ 1 8 
a, 18btt, B12 ( a ) \Z7jk U^^frlg^Bi: 
[sl^ic, T'y > hSE&l&K l 8^±®X)^{g]7rL^^^ 
/u— /u^^U-CTm*r5Z»:Wlc3l*lH]$ix-C, ^ 

y > hid^sis i 8o™«(c*fM^ntv^, 

^■7 cfi^y v hi£lftS«i 8{cB«*uiLfc^, 
so V^o^ h^fc^^L, :ot/7^> hiryy v his 
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[0 13 3] -<0^«*«#;3£Bf±, ^**«3t*^7 

c ^*asc*.«*{fl!is^ii:s7'y > sepsis i s jcg«s 

^ < as^ -r - > ^ ft -5 £ ^ 9 o, 
(01391(1112(3), (b) 0*»fW8#SgBK 

:fotto^r— K»« 1 3 4tt, 18 (a) , (b) 
( c ) <7)~-/u KHTffi l 3 £ |Bl«^Wfl.-Cfe '9 % _hfd^e 

[0U0IB12 (a) , (b) {C^v>r, JblSHtJIi 
#19, 1 9 a ttT'y > hEUfi I 8 iffllC»jft Lfc 

W«cJ:5ttEHfcEj*«:EBLT, :i<o®£*E3l<£>Jbi;: 

[0 1 4 1 J (U 1 2 (a) , (b) 

SS«{C45V>T. **»M^7b, 7cfi, [ill 
(a) l:^L^*»^* : ? L 7at?t«t<, 

"C*a»****^ 7 a ir/y^h 
[0142] (S6 ^HJg^«g) HI 1 3 te, ««no!R 

[0143] ze>!tm#m£3&mt±. mi 2 c b ) ic^ 

cos^i Lro^y > hSfii 8li;fiSi^t, ~ o 
tfU 9 a 0******^7 cICffiLfcflHBa*. 

^•ffil(CS^-r5<t 5fC0tt*LTif*5. ±E***«** 
-r*7 c fi^»JJ#*JB{ifl£(g| 1 3tC*5^TT{HltCf6l(tr, 
EI 1 3 (w*5^-c±«^»*«3l»c»Jtfcfflj|ti-5 J: 5 tcr 

itm=f-7 c<nm&6 c, 5cll dl 2 (b) iC^Lfc 

S«l 8<Ottffiffl5i 8 a. 1 8 biC»«Sixr^S a ± 
ET'l/yhiEaifii 8±CEiSji^i 9 aortfti] 

KWJIB 1 3 5 £tc£[ U-C±E*W***3|5^ 7 c 
Sr#JtL-C^6. tLt, ±E#i 9 a :fc «fc DHr-A- K 



(20) 2 0 0 2 - 1 7 1 0 0 0 

[ 0 144] znmj&mmic&rtz&mfcfsjtm&x, 

3£ co fit B ; c £j — o if £ « fix £ tt T ^ 5 <r> X . ±T^0# 
Sfc, JLE1£*;i£ 1 2 ft, *aWM8#3R^7 c 

^SB£€r^^T»j*£ix-c^5<z>"C\ Mftfcx 2 tzft-t 

/0 [0145] _bE3*3S»l»-ett. UtTfeffc 1 2 fSWft: 1 
9 a^JzoHcfcJgfiRLfc^ Wffife 1 9 a^gjtttott 
»^Sj*$*xO\fxtf,. ^ftte l 2(4*— Ktflg 1 3 

^^r^< LT, *— j\y YmJA\ 3 7 c 

9 aF^T-fcorjhE*— /UKfefJii 1 3 5 0ii:, ztfy^ 

[0146] ±E-»ffi# 1 9 a li, § 1 2 ( b ) CO^* 

&<n&mz. &JRfS(cj:5S«jftEMl^'KitT0an«r« 
[0 14 7] 0*JlkttiLa*tt**>5as, 

[0148] ±E**ff«**^ 7 c tt, B It- 

[0149] (jg 7 (Om^mm BU (a), ( b ) 
tt, *«^OjR7<oj|^ffl{c*5tt6**«:«*3Sfflt«: 

[O15OJ014 ( a ) tt. wO^aj^jfe^g^ 
,*^ffil^e>a/t»r®ia-C*>9, ©14 (b) {i^Tfe^fSi 

[0 15 1] Z(^^W«:5S*aSBtt, ^7^isK^>'^ 

^ e)45a#*ttoi#i: Lr<75^y v his^gigi 8± 

T-7a^«*^ixr. :^*M^7aO)±Il: 
22«tP>iXfePiB!l«ffi6 a iN«HS5 a &«!7W-f 

— 6 p, 5 niaot/y > b&mmfci soi'm.fcm 1 

8 a, 18b(C^^M^ntV^ a ^ti*><ow.mMi 

8a. 1 8 btt, 7!) > hEiMl 8*jrigL-C»fiR 
^?ixtKr®R5!E^(75-X/u— sft— /u i 9, 1 9 Lr 7* 

1/ ^ KE^S^ 1 8(7>TSic35:^(c^i#[E]$ixr. - 
co^y > hEZMmfo 1 8coTsr-^5^fflOi£j^^r- 
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IS3H* 7 4 *r£}^T t> J: ^ 
[0 15 2] £ 'o',C, ±ie^yn*ig5t^ 7 a 

6, Ktttffi 1 3 6fl, 114 (b) JCio^r 

^^5-*, [Hi 4 (a) (C*3^T«*ffl;)S*S*|6] 

=tn^«rartt5 9 rir, -/uk» 

31 1 3 6 coiiic. ilE^WHs:***^ 7 a d*e><0jt«rg: 
[0153] Jbf£^— /u Kftfffi 136U, Sftte*:*r 

o 0 ±IS^~/u Kfctfli 1 3 6 m i 4 (b) 

I — I Jt 9 t±*«C*W****^ 7 a fcE 
IlLT^S. iC*-^ K»J|B i 3 6<D3t<n&ft 

m^SAttw-mzmA ir, yyy hea**K 1 s <ovm 20 

cnlCLTl^S. fcfc, ±E^-/uKWl3 6 
[0154] * 2 0 fi, ^*«c|S**^ 7 a CD 

*/ttt|RTOtt«Mi*rflHr^r, _he*-/uK»J»l 3 6 
<^i:tfra€:$I 9 J: 5 ld»J!f # yT^y Vy^^y 30 

Mfc-f-Z. Z (Dfcjtfc 2 0 te. HI 14 (b) eaBfrSlcjj* 
"Tct 9 T«**M«-*--/u KWJll 1 3 6 
^ItMt^-^ fe«»«jfl5^~yu Kttffi 1 3 6 CO 
ft£ti#t®A<£:fs]— 0^®£rfc-fr- «fc 9 fc%$fc2 

±CR»*OJfcJIHttt±»^y > hEMME 1 8 SC^fr 
«1 3 6C0±^ < tS^*2 0 CO T® <h ^#S^£OtS 40 

Hi 4 (a) (c*5t>r*sp*isi*«i«ca:j|fc*ix5— *, 
i:T*-fS]{cttsw(*2 o^o^y > hia^s^i sic 

±6 5* % ■ miKj7G\<n¥mfttf± 3 o' co^fsi^^^r 

t"6 a LfciJot, *»fW6***-7 a^e>0*«: % -E- 
-a- Kf!i 1 3 6 <p<ni£X:ft 1 2 ;c J: 0 ft«K»$ix 



1 > 45133 2002-1 71000 

[0155] * jo, 2 0 (4, ~— /u Kiffffi 1 3 6 

t mT 5 SB » }c tf>*.K#t ft: *r^TLT^tL^J;^60-C. 
^-^ KM i 3 6 LTt-hftJra, &><5 </ M+SiH-ft: 

[0156] ±aa*»»:*3t*-T. 7 a£-7*y v hfSJI^ 
^^i4coj:^^m^?l^L7t^g-^, y — K7 u — a 

[0 15 7] ^^5, w«jnfc»M|JCd3»t5iW»**JtJlE 

(b) f-^L/i:_bm^cJ:t5T®(c^^^^^x5^ 
*8**^7b^, Bl (c) tc^ Ltzm&Mfrt>yt$: 

±E***«**qF- 7 b ^3^C0G a A s ^^G a P 

[0 15 8] (*8 0>HJSJ|g(i) d}i 5 ( a ) f (b) 

[0159] il5 (a) II I *> 3 tm#1tft»Wt«:a 
3t^fSi^>P>^7t»fmllI$r?nL, Hi 5 (b) fi^3fe*-[Si 

(a) , (b) <n*m&&ytmmi'±. ±mtTm{z-mm 

.«r*i-S*W*«3C*^7b*tt«LfcZti:, 
K»M 1 3 7 ^>AcO£tJWffi A«tc**fl: 1 2 SrJIttiCfS: 

»tfcct«^tt % in 14 (a) , (b) wtmtomtm 

[0 16 0] -(75^^ K»*a^*flc*3tSg(K4 % 
* 1 2 $r^af^3t^^- 7 b a>«%ff«d^««£ttO 
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Ga As*^Ga P ^co^&feft^ t 

[0161] .**W<DSeJSJBjBtcjo^-c. JfcI5 
*»-r7btt, Si (a) 0)^«*«XXf 7 aioi:0< 
(Hi (c) o^««^7 c^KfLttJ:^, 

[0162] (?& 9 (Dnmm) (116(a), ( b ) 

( 0 1 6 3 ] 6 ( a ) ttC<a4&«««£SB&Bft 

^(fil^^^.^:»rS!atrS>9, (b) f«63ft*|Sifc*t L"C 

7t3f^P 7 C aritJh-TSitih^gt Lt^T-/u K-feMI l 
( : .T^ 3 9 €r«x.5. - KWffi 13 9(t SI 1 6 

(a) lc*5«f^r»neoT*»««l»5feSix^:J: 5***-? 
fc5»5*«Fnffl?*<OWrffi«:*-rSi:*«c:, HI 1 6 (b) 

tSJ^^Ei^^SorMftt Lt©*3t#i 1 2 a 

[0 16 4] ££>fc, 7»>bEMmKl 8±<D^m.» 

^*ISft8l9 4CO^®A{RiJ^?>^T (HIl 6 
(a) **« - W****^ 7 c 0*Xm»5ii; 
S*Jit«i«r*u WfW*»7 c<Dft\zMLX* 

»S\ *o«fflj»*a««<45. (Hi 6 (b) (c 

KStvTtJ:;!:, ^«*«3te*^ 7 c 9 £Htr» 
B#^C)45I»1*2 1 a Srfflur t> JzIE 

ftnSWri^wafcSrlf:/^?^ h . y~ u— Xs^riiL 

*5, ±i£<75ig^{$2 1.2 1 a io^a^DflSB^, (Hi 4 
(a) , (b) (C^Lfc^7COHJg^fli(75ifii^^^ 5Q 
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[0165] Jb£*i*<W8j63e* 7 c ^(OSMtfcWLfc 
E*ft*JB l 2 a r-z6ft3B**xifc», ^ 1 
2 a SCShfoK*t*2 0 -CKJ+SixT, ^^'fjtf$l 1 

«>«*K»a»*r*i-5. L^ot, SjfeSWi 1 2 a 
[0166] JbE*aS»l»«c*5«t5i6*<»:/I 1 2 a iift 

[0 16 7] &:fe\ **Jfi?iga8Jci3U^r, 

-r-7 c m^th 1 ( a ) , (b) ^T^m^^tm 
^7 a, ? b^m^xhx^ 9 mc % 
z*m»&itm*7 (b) fi N ±Tiasr«BD«c««^*t- 

5t£*5<0G a A s^-^G a P £ fflft 

<^«ffi«it€:*ri-50-C:. 6£3fe<D y — K7i — A£--e<o 

[0168] (no <amt&mm mi 7 ( a ) 

(b) fi, 0(OH»lt Lt^t^ 

[0169] [117 ( a ) ttJLeW<W*Mtfc»fc 
*lfiI*»e>*fc»fffiia«:^L, 111 7 (b) tt«**-|6»c 

HIS (a) , (b) K^Lfc*9©jMS*88***5 

1 8 a £^^7t.£T-&<5 0 
[01701(117 ( a ), ( b ) (c^-f J: 3 ( — - o 

+<( F*itBL¥mi*9tftmati** 7 b 

ii^S^l 8 a (DmZV&tilXg Z<DX\ *«3t33l 
■wWHffcacBTttlcttSt*^, 7 b*> 

HkXKh UX0>*«*a l 2 a KJ:oTR*tf*»sk 
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M«t^, #«oitJ3tfinA (Hit (b) #bb) Ma^ax 
HLix o "C jo n ft" J: v ^ 

^t-'bli, il (a) , (c) £**Lfc*3MM8#* 
^7 a, 7cS:ffl^rtJ:^, ±E*«*M6#* 
t7cft Jta?LBrtf::EfiLfc*a\ Kii/tBoofgitf 

[0172] (111 (OXttflgffi) Hi 8 ( a ) , 10 
(b) , (c) *5J:UCBI 19(a), (b) . (c) 
ft, *3§e^Mi i0Xtt»ffi04&««««SB^£ijM- 

B;t, **±jc4H***#*^*fl^, zo*gr*«* 

3£-?-<afcB#f3tett, 3 9 0 nraM4 2 0 nm^ff^ 
*><73 4 1 0 nmlCH^t'-^^^to, $6 
M, r^WJM&ftSSfift, ±E*»*«** : F-OUi«' 
*S:Sftt5*U M2, ^3^t)t^Ixo 0 ±E 

*£ixfc«8§T-$£ix-C^5 0 JbfEM 1 <Ol£3fc#:ft, 
0. 5MgF2 • 3. 5MgO*GeOz:Mn^*** 

^t, ffll^6 5 8 nmCit'-^^f^ifew 
3t«:£tS*fi-5. JiEJfS 2 <&*3tfleft, S r A UO< : E 

£Wr5«£<&3te££iS#t-i-5 w JblEM3<7>l£3tfrft, B 
a M g A I 10O17 : EuOjJtW^ft!), f§ftz£:g7>> 
4 5 2 nm«C£hf— ^«r*-r5*ftO*Srffl«f 5. d 50 
*>*W**3teSSB«:* ±EJ&L 12, #3 

Jb\ i:E*»****T-^*56»«<Ofcr— ^tt, 3 90 
nmJ5i4 2 0 nm^)M»J)5!)\ 4 0 0 nmJ^ 

[0173111118(a), (b). ( c ) ft, 

5»»«*KKlc:*s^r, ie»l. M2, M3<oi£ftft: 

ffcfc^UfcB-Cfc*. ^f*lt, MttttKA (nm) "C 

»«hiite^«K (%) ^rnicfe 
^rt>> ±E»±»M^a»c»r-r5JiE*i. 12, 
*3o**»otem*oit*n, 0. 5t^5 a 

[0174] 118 (a) II H, 12, S3 <DH£%: 
^i^l0 0ft%fJ)5iLt, M 1 O-gftft:^ 
4 7lf%, S2 0fWi31f%, ^3 0^)t^ 
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(01751113 ( b ) ft, Ml, M 2 , M 3 co^^t 
1 0 0 If%t'^)5 ^LT, Ml (D^ftfefr 

5 6lf%, M2c0^jfef$^i iii%, g3^f^ 
^ 3 3 »*% * 5 <754£ W »* *»« J; q ffiW * 

[0176] §18 (c) ft, Ml, 12, 13 <7>i£ft 
ffccDlgArt* 10 0 lt%*C'J)5 <t LT, JS I 

6 5ff%, S2^»f)fe^2 6Sf%, M3(7)-g#;ft: 

[0 17 7] M 1 0*jtflet LtOLa 2 O 

2 S : E u ct, M 2 ^^^(^(h It^B a Mg 2 A 1 
isOitiEu, Mnt, ^StD-gytfrt LXCD (S 
r , C a , Mg. C e ) 10 (POa) 6 Ch : Eu 
«h £\ Wile 7 2 fiS°/cu 7 2 1 

■t5***«ftsit«*tfe. w<04m**m8*ssb 

OfiMtftft. ftff^SfiKffcot ££>{C, ±e* 
K 12, M3c7}1i:ftf£2:, «g(c, 5 811%, 2 21 

±E¥»fl:*3fcSgBa>**fttt:, M 1 

*\ 1 3t^g^^ 7 0 9 #t> 

±E**«cJB*aSB<0**fttt % #2<7>*ftft\ -r 

^<t, *a^^o^aro<oefetc<ci9, i:isM2<7D^ 

3fc<fc<75^H:3W 2 omfi%t: Mkftas^ofc 

^ofefeOTcofifejci^u , _hfSM 3 co^^e^^r^^tt^ 
■a* 3 OfisroJ: «9 % M&^^oA:&||0!>a&(c4: 
5:^Wofc fl Ifc^ot, Ml 1 oHJS^ffiw* 
W***«Blt, ttihOTicoaa{c^ti-5Mi^MM3 
<30***^«fi*^tt:^0. 5-Cfe5»^ Ml, M 
2, »3 6Q**(*^. ^^5 6fia%, llli%, 3 

[01781019(a). (b), ( c ) ft, ±E^ 

W*«**B«c*jt^r, 3Mv±*#jlI<£>fi&jc*fi-£Mi , 
M2, M 3 oM^if(7)tfc^^fx./i : l^ ( ttSM 

titttfttt* (nm) T-^)»9, IKtkftteMflUK (%) 
"C^6o ^TixfC^^Tt, Ml, M2, M30 

1 0 0iio/ o fS)^ it, *io*jt 
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[ 0 L 7 9] § 1 9 ( a ) 14, £tJfc#ffi^B fiJC Sfr-f 5 
ll, 12, JR3<0*#*<75&;»icDH:SW, 0. 5 T 

[ 0 1 8 0 ] Hi 9 ( b ) ft, l+ihl^flicoas^^o 
lK 12, l3 0«5fe|fc<7^fi*<75it3W, 0. 6 6 

^ LtSt^o, ZOi£«fc3gjte^aoffiafjfcj4. a» 

[ 0 1 8 1 ] HI 1 9 ( c ) J4, WjLWJB ^SfiiC^Ct-f 5 
ll, 12, »3(7>***^fei*^ttsp^, 1. Of 

[018211119(a), ( b ) . ( c ) J: 9 , JzfS 
±Ell, 12, I3^W>, 

M^it^toii, 12, »3«)Sft#(oait 

[0183] B2 0lt 119 (a) fC^ Lfc^MMttS 
2 <t ^r7Fi-d]T-^o a ISH&JizK^: (nm) 9 , jftftb 

(%) r-*>£ 0 

[0184] ®2 0 ti*hftti*Z> X 91:, JbE*MMMS# 
KEcoSSft*-^ h/H 5 014, Afin^JtaiBtflC 1 5 1 30 

( ^) (onWi&ytx^? h/H 5 2^»p > tL-5^e>. aibj<z>« 
[0 18 5] £<bfc, ±E*»»«Mfe«|tf4, -hlEi+ih 
MJB-C4>5^e>, -co£tit«fJIf(4, OT^.tt"afk*if(0^ 

[0 18 6] ±EW***JMIC*IV*-C, iE»L 
12, l3co^7tft:{c, «-srffl«caao#jt»:«:«^5 

«SrAPfl<^tt:aiSS« l 5 l«)ftft|RKSi^««L< L 

SH«SrAPJlOBraRH«^^fCT?$5WC, ^^i^^Tfe^ 

[0 18 7] «:XlB»fll^^i»M:%%aiKl4. 4MK«« 
**^*»ifc-ra»iLJIM»j;L, ±Eli, 12, 50 



2 0 0 2 - 1 7 1 0 0 0 
***Sr**9— Lfca*, ±1211, 12, M3<r> 

^*nJc»*scE«Lr t>J:< , JLEJS l . 1 

2, JB3^**** % JbE»it»J!gO«DD«ca-^ai||Uc 

*Sttf4, -bEl l l 0 OHJ6^^<75^^^^ 
[0188] (112 COH$£fl£flg) fH2 1 J4, ^^<7) 

wO*jt«*Ka2 0 014, JbEJBi i<DMMBm<n* 
W***3SBd*e>ftS*«C2 0 l ^212 0 1 ri*e>*> 
*2 0 5«rW<a***2 0 2 fc. :co^2 0 2^6 
0)t$rMt5^7- ^^^^$r^xAc?^ Q s e^^^2 0 

[0189] JiE*« 201(1 ±EJB 1^11 1 C0H 
Mr^^^K^t(7)^f n^^TM IT t i: 
*\ 4#1C, JbEISft^^Sie 2 0 Ori*, ^^mii^*^ 

tffl^e,n5»*it «2 o 1 1 it, iiEii lco 

1, 12, 3R3c03bfcf*€r, ±E1 4 6 OUffi^tg 

5 0 wCO^«fl:5S5t3Sa«4, fy^»a»ftttt50 
-C, ^^^©2 0 0 ICHgt «9 Sl^5«« 

JbE^y7TBS*«**-i-5 
»i»4, -bE^^tg 2 0 2 comij® 2 0 2 a }Cil[^^ 0 ft 

«c«< - ±Ei7 7^^i o<nnmm 

.*Ufc*****3S«S:^t>-C3ft«2 0 1 ^Mto 
f*<h urcor y v hffii»SS l 8^**«2 o 2(cs&^ 

fT(C4S <t 9 (C, &%:te<D®m 2 0 2 a tC^**«3fcS6 
t^S^f+ltSItCiot, ^C0^«2 0 2-<D?ttti 
ftJT&\V>&*ftm:7r:m& 2 0 0 <75«^.*a*6<j«c:/h £ < T- 
*5. **>\ -bE3t*2 0 1(4, a»W^«fl:«5t*« 

[0190] ±E3l3tS2 0 2 {4, H*!x.f4^ y # ^ 

- h^»r^ y^*»«*^e>»*i-s. ^fc, *«2 

0 1 /) i «bco^t^5i§A$rT;5^IS2 0 2 a <fc , i§ALf:^ 

*rttta-r6*iftaja2 o 2 b^cosjc^tt^^^tt 

St, MMK2 0 l^60jtS:S)! l ^A<*j»£iiffi2 0 2 b 
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ii^ 0 2 a^^bt'{i^< % mTLtettfa-Tv 2 OCO 
iB^e>*Ai,r t> £ < , £><5'^f£. 3 oco 
Wi^^AirU'/^ ^ 'oic, MttlcS2 0 2 b{: 
&t?Z1&{hlt<OfemZ:&}— «7t4E2 0 2 
*fC**aai«:«ALfc9, JtE**ffiE2 0 2 b<fcat 

fiijS2 o 2 at>*bm?<Ztotifc&±£&MZitiz&wvE 

X'fcftZitXKJ&ftm 2 0 2 bt)*<b1&& LX b ^\ _b 

[0191] ±IE«*^*/^2 0 3!£. S^^^ISit 
2ow8fl4»Et, ^2ocoa^Bn<C£tA$ixrt: 
«3t«<*r • ±E**fCtt 9 f+rf b*ifc;&7--7 

aft. w&^Tj^— 7^/^«^t^6, 

[0192] Hi 2 2tt, ±E#7 — 7-r/i^0)#*#tt 
^r^LfcdT-^O. 2 1 0^Mo^7- 7-f/u* co^ 

7feftM4T&9* 2 1 1 75^^C0^7 7 — Z?4 /\s?(Oft1t¥t 

f£T-*>9, 2 1 2tttfe^7-7^/^^^t*- 

^^7-7^/^^^142 10, 2 11,, 
2 1 2 tC*fri-5 J; 0 \z % Jhffi7tW2 0 I fr<b<D%:<nfe 

fctt*^ »i, »2, K2<©***^«*K**5j;ac 

*2 0 5^)i64Mt ±E#7 — 7^u*<a#5fcflH£ 
2 10, 2 11, 2 1 2(£jg£-£i£-CV^o flajxtf, A 
ftf^feSHSr^L-Cia 1 9 (b) ^Sft#Jfr£ft--ri£3»B: 
HI 2 2W»*^tt{ca^Lt^5,, - (7D^ 

^It^BBSnr^S^^tfci, ceo J: 0 fc, ±ie 
#;$K2 0 i tt±E* 7-7 -f /u^ o#**ntici*f 5 
Z<F>yt$%2 0 Ifr^toyt 2 0 5 
tes -hf£igfti£2 0 2£frLT?£A'<*/U2 0 3 Jclgd* 
rLOcir, :W B /^/U2 0 3(^)^7-7 <;u^!cj;o 

{w^7t^n5 Q ^co^ % :«t^t2 0 ofi, 

[0193] 



( 25) ^ 2 0 0 2 - 1 7 1 0 0 0 

fWSjfcSKtt:, JbE*»*»te**tt*jeiMM«3 9 0 
n m75S4 2 0 n m ^Am^«j8«a**#;cftfr *«8tft 

CO&MJt*: 6 0 0 nmJ!;l6 7 0 n mOO#e<50^7fc j^S 

c,, wO^wft^ftitttaiidSAff-emfesaco** 

9 0nm7Ifl4 2 0 nm-C-S ) oW-C', -bE*MH!We*3S 

Wit-?**. 

[0194] \mm»m<n*m&§titmmfc* jle** 

frtt> M2O2S : Eu ({&U MIlLa, Gd, Yt)^ 
®tt - ix3^-r*Lri»— o^fctt 2 J^±07c3?) , 0. 5M 
g F2 ■ 3 . 5 M g O • G e O2 : Mn , YiOz : E Us 
Y (P, V) 04 : Eu, YV04 : Eu. X'&ZftZHk 

[0195] *«no^*we%stit, ±c^«»« 

**-y-tt«*«*i« 3 9 0 n raJ!?£ 4 2 0 n m<73tijiH"7fe 
0 0 n m^M 5 4 0 n mO^^I^M(;||t 5 3£ 

flSc**«cj:oTfeaii^s& (tract? p>/j:^2)^, 

«A»Kttftli^A#7«fiK&o«^«%^«a. * 
fc, -bK*W**jt*^<0«3t«ftf± 3 9 0 nmM4 
2 0nraT^5©t', -hl2^«»:^7tSS€:«J^*r 

[0196] 1 Xft«tt0^«ft«%»IEtt. ±E*3fc 
■ fttt, RMg2 A t 1SO27 : E u , Mn ({S L> RiiS 

m) , RMg A I 10O17 : Eu, Mn ({EL, RttS 

^) , ZnS:Cu, SrAhO< : Eu, Sr'Al2 
04:Eu, D y> ZnO:Zn, 2n2Ge204:M 
n. Zn2Si04:Mn, QaMgS 12O8 : Eu, M 
n ({B.U QliSr, Ba, C a ^Jbj»tfix-5 ^i"Jx^ 

^fn^-o*/i{i2W±^t,/i:5wt ! , -hE^W 
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[0 19 7] *«ff<B4M«ft«ftSEKtt, .bE*«l*JS 
jftf^^Rt. JSjtiSS^ 3 9 0 n m^l4 2 0 n mCOfflW 

4 1 0 n m^is4 8 0 n ra^#&0>*#ftft«CIEIM'5 

±E4MC(fc*ft^P<OSg#i£««:3 9 0 nm;ll 

4 2 0 nm^oWT- Jl«E**»«*K«*r«*^-5 

10 19 8] 1 ^ffi7^1Bo^?3H*?S*3g«tt. JiE^* 
Aio (P04) s C I 2 : E u (IIU A(+S r, 

Ca. Ba. Mg, C e d»6iSfifiXo U^ix/^ D^fc 

Ji2^jtC07c^) , XM g 2 A I 16O27 : E u ({S U 
XfiS r. B a tf>6ilfi"ix5 ^"f ixrt* — 3^?tfipj^7<^ 
7Cf£) , XM g A I i o Oi 7 : E u ((§. U XfiS r, B 
a ^^iStftL^^-fix^— o*fcfi|Si^7ci?l) , Zn 

5 : A g , S no ( P 04 ) 6 C 1 2 : £ u , C a i o ( P 
04) s F2 : S b % ZsMgS iaOa : Eu ({& U Z fi 
Sr. Ba, C a a»fc»tfix5^rfta*~ 0*fctt2W 
-h<^7C^) „ SrMgS iaOa :Eu, SrzPzOz : 
Eu, C a A I 2O4 : E u, Nd, T'it£iXol£3fe#<7} 

[0199] *&w<n*m&&itmm*. ±e**** 

ft^^te, 35ft8t£dS 3 9 0 n 4 2 0 n mCO££}#t 

4 8 0 n m7!il 5 0 0 n m<7)Wl£a03§fti£;g;{C^&-f 

11 3 9 0 n m 

s. 

[0 2 0 0] i Xft^ffia4&«fra%£|Ktt % 
ffcfi. S r 4 A l m02S : E u, Sr4Alu02S : E 
u. Dy, Lio (PO*) sCU: Eu «B LI2B 
a. Ca. Mg^>6ilim6V>T4a^>---0*7t^2J^± 
C05c^) , SrzSiaOs - 2SrCl2:Eu, T*^£ 
tlZ o o*7t(2 2 VL±fr% 
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[0201] &&w<D*mfc&ftms:te* -be^wfwe 

Tfc*^*, M^3 9 0 nm^4 2 0 nm^c!t 
5 7 0 n mJ!?! 6 0 0 n m^aatf^ftsRSMSIft'f § 

4 2 0 nm^QOf, 

A*^O«iS»«ra*fle»cB»jl:-C** 0 
[0 2 0 2] 1 JGmSO^ftBXagiEtt, -hf£^3fe 
, ZnS:Mn, ZnS:Cu ( Mn, Co, VSt 

[02031 i nmtmn^waimmtt* **** 

[0 2 0 4] *fc, ±E^£M£ftgEgte. 

z&ft&t z zkizx^ xmm 

30 o-e, lei— (0«arS-C*jt»:S:«x. 

[0 2 0 5] l *Jfi7^ffl^*«ft:«3t3SiBtt, ¥WfWS 

[0 2 0 6] 1 ^J£^8gO**»|SftafiKtt, ±E4t* 

7U-^<H-^, ±E«lft»t, ±E^» 
*WB**"f-tSr±E*rjh»Jll-e»il:LTV^SO-C\ ^ 
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[0207] i mmmm^^^^ma. ^mt^t 

[0 2 0 8 ] 1 Xtt«tta^«(*JS%»lttiu ^gfrfg 
-f >^SB*tOJ;{c:*3te«:«:lEiiLr, JbE2oo y—K 

[ 0 2 0 9 ] 1 fttt«fl^4&*<*«%&Ktt* 
[0 2 10] lXJK»IKoiMt»«A3tlttt, 

I0 2ii] ixftSDBo^aFflcff^ttit^ ±ieGflSf$ 

[0 2 12] 1 XlWB0*V**X:tt(Ett, 



2 0 0 2 - 1 7 1 0 0 0 



LT^o >^{C, ±E^Jh»JB<a±i;:*jfefl:*:e 
[0213] 1 Xffi^1Ba4MJtfr£*»Ktt, 

[ 0 2 1 4 ] 1 Xft&tt0¥«tt£%StlEH:, **ft:3£ 
±E**«8**^*:#Jh-r*fc*K:±EK/lt**» 

ixoor*, fetf f> oil ^-^3fe<7)^S^^Kc t* 

[0215] l Xtt»(§^^i«iS*:«%ttlK(l. 
5^ S5»3i s ±ES«<75QD«^icEil$h.-C^r, ±15^^^ 
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S3 

'^ti tti~ oSMtSst 'oiaTv^co-c, ±E (* 
[0216] I XXB»flR0>i|&«»(St:«A»|Ktt. 

«ftS»£*LT* %^)fiJA3ti^ft^i|&«i»«^ttlKC 

-e**. i±tz % ±e* ^oai*, *&fr&?tm*fri> 
[0 2i7] *a9HD*m*xitmitt±* m&±'<z, « 

Xttft^3 9 o nmM4 2 0 n m^thttytZr^-f Z ^ 
W#«5t3^F-S:fMB U «*K*^6 0 0 nm/516 7 
o n mattftff t 9 — ^ *r*rr 5#ftflDffl#t* 
«:»t5JSlO***t, «*S*#5 0 0 nm^l5 

0 n mJ!rI 

4 8 0 nm«>K*«««C*«|jfee— ^ *:*-*"5#feOta 

»ftffl«0«5tKft£:fr-t-5±fC, ±E**o^tft:as 
fcb*hJ-*3ttt, msA. W£.o*pL£.o#;T-£> 

«-a:*£i3*tsixs3ttt, Aia<Dir«iH*ic*^-c, 
-c#s. *it % ief*iMX9Rfo«xssa3 9o 

nm^£4 2 0 nmffe5(7)r', ±:E ftttB* 
t8/&i-32ffo D QO^^ Afc— 01iKS£!»^#JlcR&ib 

[0218] 1 %eBag<O^Wfr«ft£IKtt % ±EJt 1 
Of ftffcli, M2 O2 S : E u (ffl. U Mil La, Gd, 

0. 5 M g F 2 • 3 . 5MgO«Ge02 :Mn, Y 
2O3 : Eu, Y (P, V) 04 : £ u> YVQ4 : £ u . 
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T'^-r n,<5 f jtfcOgSO •? '/ ^-f riT^ — 3 = r;ij:2a 
JW»e>*9, JbBl2Wl*#tt, RMgzAt 
>o 027:Eu, Mn 0I.U R(:Sr, B a Ji 4( b3Stf j*L 
-5<^Tixrt> — ^f:ii^7^) , RMgAl 
ioOi7:Eu. Mn ({£U Ri:Sr, Bad^oiltfix 

o^TriT^ 3£fc*2fSf;?7<Z>5n3§) , Z n S ; C u , S 

f AI2O4 : Eu, SrAt2 04:Eu, Dy, Zn 
O : Z n % Z n 2 G e 2 0< : M n . ZnzS tO* :M 
n , Q3 M g S i 2 Oa : E u , Ma ({§. L, Ql+Sr, 

/0 Ba. C a 7)»<batfiXo^Tixa> 2 £t±Oy£ 

^) , "C^^iXof ftffcOS^O 9 ^ I^Titri*— 
tt2«±^P>*9, -hE»30f#fcfi, Aio (P 
04) 6 C I 2 : E u (fe U AliSr, C a , B a . M 
g. C e^ibi8tfix5v^-fiX75»— o*fctt2Kt±^)7c 
3R) , XMg2 A I 1 6 O27 : E u ({H L, Xi±Sr, B 
aa»fe«tfn*<^i"ixa» — ^fcllr^fOx;^) , XM 
gAiioOi7:Eu ({BL, XftSr, B a d»e>3Wfix 
0*^ttWarfl35c*) . ZnS:Ag, S 
no (POO 6Ch:Eu, Caio (PO<) 6F2 : S 
20 b, Z3Mg S i 2O8 : Eu ({BU ZliSr, B a, 

C a ^1Z.te2U±.<nytm) 

SrMgS i 2O8 : Eu, SrzPzO? : Eu, C a A 
I2O4 :Eu, Nd, T^SiXof ftffcOSSO? 

9 0 nmM4 2 0 nra^p ^<*h v ?^i^o$£3tei£^£•:£■ 
**tt«c^LTJiE«*w*ft»*^it«j/j:a3ft«: 
Srigtti-*;: <t(ci:oT. *Hi*o^fe, ***** 

[0219] 1 mmmm<o^m»m^tmm^ ±es 

^ <t LT, ±E» 1 Of 3fc*iS 5 0 lt% W± 7 0 11% 
WT, ±E» 2 Ofjfe*^ 7 fifi%aJb 2 0 11%^ 
T, ±E^ 3 Of 2 0 If 3 0 11%^T 

-C&50T-, ±EK2 0*3t*^aj*fr-5»feOjtlCH: 
^TAftlOH/gg^^ 1 *5 £t«S3 Of 3t»OttiAt 

[0 2 2 0] 1 Xtt«8B^^««»:«X|SSK(2 % ±IE$+ih 
±E3Sl, 12, *3 0**flc^#A,-C*5 9. 
iEMifcWffi^Mcctfi-sjtEjB^ g 2 , ^3 Of 
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[ 0 2 2 1 ] 1 »5SJBtt<7>*5fe;^SBtt, .LIE*** 

tt, »<0*g,T\ ^O, fcfctfcW**^**}*; 

[0 2 2 2 ] 1 XttJ£ttO«ft«*%SIKtt, 

t. ±151 1 t , ±ffi»2co*3tfl: 

O^Kftt, -bia»3^**flca3**i6«i:, ±§535 

IIi:»t«±B*K 12, 1 3 
tfc^<tcD9* J ^'>/ a c< 1 1 — .hie* 

j 0 2 2 3 ] 1 Xfi»8(0«^et^ ±C«%« 

a. 

[Hi] ll (a) , (b) , (c) tt, **Wc*J 
[12] B2 (a) tt, #ftO«*fttcoif^r, MX 

* h/^^i"H-e$><9, @2 (b) dutft 

[03] 13 (a) tt, #£.C0$gft£.(CO^-f , 12 

(b) H/u$r^i-(gj-c^5 0 
[14] 04 (a) It ^fe^ft^Ko^T, Sjfc 
&<n&ftx^? h/u^Tf^D, 14 (b) tt3£# 

[0 5] 15 (a) tt, »fe<Z>a»fcfi|co^-C\ 14 

(b) h/u$r^m-cfo5„ 

■86] B6 (i) tt, W^O^^fe{-ot>-c, Jfc* 
l^^^Ttx-:^ h/u^i-lT-^ '0 . 16 (b) tt-gft 

[H7] 17 ( a ) tt, #ft<Z)**ft«Co^-C. 16 
t^S^ftfr^ft;*^? h/t^«r^i-lr*^>9 , 17 
(b) (if^^ig^^^ h^^t(ar-$)5 a 
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[13] 13 (a) . (b) . (c) tt, *&V\<om 
l O Mmfc «{c 76 tt 5 AM§ # & « * ^Broi 1 ~C £> 

[19] 19 (a) , (b) J4, *««60» 2 053116 

[010] 110 (a) ( (b) tt, $^g3 CO 

[111] li i (a) , (b) tt, &mWcom4<n 

/0 [112] 112(a), (b) (4, **SWtO*5<0 

XftJg ff f wis tt 5 £ TF-r^f SB T*><5. 

[113] ^B^l6(DlSli^lt6^« 

[ii4] ii4 (a) tt. &&*A<nm7<Dnm&m 

Hi 4 (b) ttttlra^^AfcWSIlir-^5. 

[us] 115 ( a ) tt, *am<otK8com&mn 

Hi 5 (b) tt(Bfim^(b^.^»fSHT-^>5o 
20 [116] 116 (a) tt, *JKfl0«9 09Uk»tt 
C^ttS^^%3fe^tt<^IE®^^^.7tB5fmlr-^ 9 , 

hi 6 (b) temmti*t=>&£im&mx*frz 0 

[117] 1 1 7 ( a ) tt, *«9iaft l 0 OHJSJg 

•9,-117 (b) ttmm*>t>fLtimmmxhz Q 

[118] 118 (a) HSi(OS*#jS4 7lfi 

%, *2o*3fe«:is i 3if%, m3<oigytm-4 on 

118 (b) tt, I10f»'5 6 
I20f»l lit! * 3 3 
JO 3**% -e*54frfr, ii 8 (c) 14, «1©*«WS 

^^T^r^LrclT-^b^o 

[119] 119 (a) tt, »Jk»j|g(7>Mfcafi-S 
H, 12, 1 3 ^Ig^ffc^g Jtf)tt«4S 0 . 5T'^ 
119 (b) (40. 6 6 -e&5»g\ 1 1 9 

(c) ttl. 0^fe5»*co^flc**S6|ioffiW*<0 

[192 0] 119 (a) (d^Lfc*W*«*»«^* 
h/H 5 0 fc % APnlOhfc«g5« l 5 1 £3|Ig:L 

[12 1] *«91<ajg i 2 OXtt^tB^«X*^SSB 
[12 2] ^ISB^(73|gjt^«S^^5^7-7-< 

[^^coifta^] 
7 a ^ffclgft^ 
7 b 

W 7 c ^fffflg^gK^. 



-29- 



57 

10 »/ — K7 u — a 
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(31) 



rrf 3 ^ 2 0 0 2 - 1 7 1 0 0 0 



[B3] 




600 650 

(nm) 



700 



lOO 



* 




50- 



soo 



»o 

** Cam) 



600 



*3fc<* BCMQ2 A 116027 :EU , MflO 



100 



(b) 




350 400 

Cum) 



450 




3SO 400 
BOMQ2 A I I60Z7:EU t Mn<a 

MB at* 



430 



(aj 




18a 11 7a 18 18b 



[§12] 



(a) 




15 18a 18 18b 



(b) 



6c. 





132 
5c 



18a 18b 18 



6c 7c 134 5c 1 9 0 



(b) 




IBa I8b f8 
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(32) 



2 0 0 2 - 1 7 1 0 0 0 



[(Hi 6 ] 




x « -It (nm) 



(b) 




450 



Jt* (nm) 
< Sr,Co^a,Ce)io(P04) aC 12 « EuO 



[HI 1 4 ] 
3p 5n 6p 6o 



1 5 1 



(a) 



,77 




-20 
-136 



12 



(a) 



19' 18a 1 t 7a 18 (6b 19 



2p 6 b 137 12 




r 

19 



N 1 S 



7b 5b 18 



19 
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(a) 




19 13 7c 21 |9 



(a) 




7b 23 B 
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(34) 
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(35) 
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(51) Int. CI. 7 

C0 9K 11/61 
11/64 
11/66 
11/71 
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11/78 
11/82 
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C PD 
CPM 
C P R 
CPS 
C P T 
C P V 
C PW 



F I 

C0 9K 11/61 
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C PC 
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%f?M 2002-17 1 0 0 0 



C P X 
CQ A 

(72)«9!# a& & 

*IE«*:lEftTpr«lFK*ftBr22#22# > 

(72>*9!# rf 

K»CIB«afcE±SclTS15#l* AZt' 

(72)^s^# £i£ #M 

3R3ca5te3£E±?K l T § 1 5^ 1 A = 



c p x 

CQ A 

F * — 4H001 CA02 XA08 XA09 XA12 XA13 

XA14 XA15 XA16 XA17 XA20 
XA23 XA30 XA32 XA38 XA39 
XA56 XA57 XA58 XA64 YA25 
YA27 YA29 YA30 YA47 YA51 
YA60 YA63 YA66 
5F041 AA12 AA42 AA44 CA34 C828 
DA02 DA07 0A12 DAI 7 DA43 
0A81 EE22 EE23 EE25 FF01 
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